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SOMETHING NEW IN LAKE CARRIERS. 

The very singularly constructed vessel, illustrated 
herewith for the first time, marks a new departure in 
steel Jake carriers, and deserves more than passing 
notice. For the photographs from which the engrav- 
ings were made we are indebted to Mr. Thos. Axworthy, 
of Cleveland. The designer and constructor of the ves- 
sel is Mr. Alex. McDougall, of Duluth, Minn. 

In order to get at the merits of this form of vessel, it 
will be necessary at first to describe the vessels now in 
use and give the reasons for this radical change, etc., in 
vessel form. There are on the Great Lakes at present 
of cargo-carrying steamers and vessels, adapted to carry- 
ing ore, coal and grain, about 570,000 net tons capacity, 
divided up as follows: 


A-1l and A-1 1-2 steam. 
A-2 and 2 1-2 steam.... 
A-1 and 1 1-2 sail... 
A-2 and 21-2 sail................0. 


Nearly all of these sail vessels are used as consorts to 
the steamers being towed the whole season, and carry 4 
per cent. of coarse freight. In the last few years there 












of tow barge or consort, and are partly what, it is 
claimed, can be overcome by this new kind of lake tow 
barge. In making this radical change in lake vessels, 
the dirst part of the idea was to get up a vessel oi steel or 
iron so strong that in the roughest sea it could not hurt 
itself by rolling or tossing, and that would follow the 
motive power with the least resistance and use of the 
rudder, and with the least danger of breaking its tow- 
line, and a boat that will be safer for life and cargo, and 
better adapted for handling cargoes than the vessels now 
in use, and at much less cost of first construction, and 
when built of iron or steel, will cost so little to keep 
up, and in the absence of masts and sails will have to 





employ no professional sailors. 


This boat in form is nearly the same under water when 
loaded as other lake boats, but from the water line up 
has a round top from one end to the other. The idea is 
to give the water a better chance to get off the boat than 
it has to get on, and to get the’ strongest possible form 
for support and strength and present a rounded surface 
to the force of the sea from all directions and thus get 
the least amount of substructure in the simplest form of 





capstan and steering wheel and astairway down through 
the turret to the after cabin.’ ¢'On the after side of this 
deck hangs a life boat. This deck, like the forward 
one, stands about 13 feet out of water when the boat is 
fully loaded. 

In the forward end are quarters for the men, and in 
the after end is captain’s room, cooking and dining 
room, stores, etc. Along the whole length on top of this 
rounded deck is a hand railingfof wire ropes and iron 
stanchions, so the crew can go from one end of the boat 
to the other in fair weather; then there is a passage- 
way under this round deck to go fore and aft'in rough 
weather. The hatches are made of one plate of steel 
about 8 feet square, and are screwed on with strong bolts 
and rubber grummets to make them perfectly water- 
tight and strong. The plan of taking them off and put- 
ting them on is very simple: it can be accomplished 
as quickly as with the ordinary kind of hatch, they 
sliding fore and aft into spaces just large enough to hold 
them, so that one-half of the top of the boat is hatches, 
and as a result of this the cargo can be dumped in so as 
to*require but little or no trimming, and in unloading, 
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have been more steam than sail vessels built, mostly ow- 
ing to the fact that good paying freights have prevailed, 
and vessel owners have been trying to excel each other 
in building fine craft. But it is a question which is the best 
money-making craft, a good steamer or sail vessel con- 
sort, with the odds in favor of the consort, when we have 
very low freights. These consorts or sail vessels are pro- 
vided with masts, sails, etc., that cost 20 percent. of the 
whole value of the vessel, and are an expense to keep in 
good order. These sails help the vessel when there is a 
fair wind, but, during head winds, are a greater loss to the 
vessel than is gained from fair winds. In case the vessel 
breaks adrift from the steamer, these sails are supposed 
to help ber to a harbor of refuge; but in some cases, 
partly owing to the fact that she is not provided with a 
heavy weather crew, and partly to thick weather, she 
finds the beach or goes to the bottom; and these sails are 
the main cause of her breaking adrift from the steamer 
in a storm, her sails filling and she running up on to or 
close to the motive power, and again falling back as the 
steamer gains headway, thereby snapping the tow- 
line. 


These are some of the objections to the present kind 
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construction. The ends of the boat resemble the horn 
end of an anvil bluntly rounded, so that at the bow that 
portion of it under water is much like a spoon bow. 
The reason of departing from the old or wedged shape 
bow is that it will follow the line of strain more readily, 
is more simple in construction, and is of the strongest 
possible form. Thus a cross-section of the ends [Fig. 
2] is alunost round, a cross-section of the middle of the 
boat is nearly flat, with vertical sides and round top, 
and the boat is a straight line on top from one end to 
the other. At each end are turrets flanged to the deck 
and very strongly fastened by iron posts. On top of 
these turrets are decks that are about 13 feet out of 
water when the boat is loaded, and have a stairway 
leading down inside to the cabin and forecastle. On top 


of the deck at the forward end is a capstan which | 


operates a windlass beluw the rounded deck, to work the 
lines for handling the vessel at dock or to work the 
anchors outside. Around this deck is a suitable railing 
which is connected to the round deck by strong ladders 
on fore and after sides of turret. On the after turret 
deck, which is larger than the forward one, is a railing 
and bulwarks with a canopy top. On this deck isa 


| it can be°taken out of any hatch, so it is a great conveni 
| ence both in loading and unloading. 
| ‘The boat is provided with the most improved anchors, 
chain, windlass, etc., and is so arranged that one man 
can let go anchor and give the vessel chain, and there is 
| chain enough to reach bottom in any part of the lakes. 
The tow line is fastened to strong iron posts forward of 
the turret or on top of it, and passes out through a very 
heavy casting at the central extremity of the boat to the 
motive power; and thus the tow line is well protected 
from chafing, and leaves the boat close to the water line, 
and thus allows the line to be in the water all the time ; 
and the boat being free from sails it cannot run up on 
to its motive power, and the tow line always being in 
the water, there is but little chance of parting the tow 
line in a seaway. But, should the tow line be cut or 
cast adrift, the boat has the largest turret and super- 
structure on the after end of her, which, like a weather 
vane, brings her easily head into the wind, and when 
anchor is let go there is so little of the boat out of water 
that the elements have only a glancing blow at her, so 
| that it requires but little to hold her at anchor ; hence, 
one-half the ground tackle she is provided with, should 
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hoid her on any kind of bottom until the storm abates 
and the steamer comes and picks her up again. 

This boat is 178 feet long, 25 feet beam and 18 feet 
deep, and carries 1,000 gross tons on 12} feet of water 
and has only 200 tons of steel in her construction. The 
frames and plating are heavier in proportion to size of 
boat than any iron or steel built freight boat on the 
lakes, and all is double riveted in the best manner possi- 
ble. The boat is rather a crude looking craft compared 
to the fine looking steamers and vessels now built for lake 
service. ‘I'his boat was built at Duluth and at great 
disadvantages. First,in the absence of skilled labor 
and the proper machinery to do such work with, the 
ends were ordered made in Wilmington in a hurry, the 
main part or body of the boat being made in Duluth. 


When the ends came to the builders in knocked-down ' 


form, the boat was put together in a hurry, and when 
too late, it was found that the ends were not exactly 
what was intended; but in order to get the use of this 
season out of the boat, try it fully; the builders went 
ahead and finished her, accomplishing the same on the 
6th of July. On trial it was found that in the open 
Iake she would follow the motive power with but little 
use of the rudder, but owing to an open space that was 
left forward of the rudder in what is known as the 
skeag, she would not steer in the rivers or shallow water. 
This, the builders had filled in, and the counter-balance 
or part of the rudder that is forward of the stock, was 
left out and she steered much better; but as this left 
the rudder too small and she being most too full aft, it 
was necessary to put a piece on the lower after part of 
the rudder, and now she steers 
well. 

It was predicted by some 
that, owing to the round top, 
she would roll more than other 
vessels, but on her first trip 
down with a cargo of iron ore 
she got into quite asea on Lake 
Huron, and she was tried in 
it every way and there and 
since, it was discovered that 
the inventor’s theory was cor 
rect as regards rolling and 
good sea-going qualities. It 
was easily seen that the force 





right,” only she should have been twice as large, as it 
would not cost any more to manage the larger one than this 
small one except the additional towing. The larger 
boat will have a small boiler and engine to work the 
capstan and windlass, pull in tow-line, pump the water 
out of her and have water bottom to carry water ballast 
when needed ; and, owing to simplicity of form and con- 
struction, if a number of them were built of same size, the 
cost of construction could be reduced to a low figure. And 
it might be asked in this connection, why is it that all the 
iron work in a freight car can be made and put in place 
for less than 3c. per pound, and the hull of an iron boat 
costs 7c. per pound? Is it not the want of system and 
similar parts, which could easily be brought about in 
this form, thus getting a strong iron tank that is safer 
for life and cargo, and that will follow the motive power 
more easily and more conveniently in handling the 
cargo; a boat that will have but litile depreciative wear 
and is indestructible by fire, and will cost but half what 
the average freight steamer or vessel now built. 

The following plao is suggested for operating a fleet 
of these boats: A company to have a fleet of those 
hulls that would carry about 2,000 gross tons or more on 
14 feet of water, and a few steamers to tow them in the 
Lake Superior ore and coal trade, they to be distributed 
at the different Lake Erie ports and Lake Superior iron 
ports as per the demand, and the steamers to pick them 
up at these different points as they get ready, and as 
first cost and operating expense is so light, if they had 
to lay a few days waiting to receive or discharge cargo, 
or for the towing steamer, the cest would be light, and 
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BRICKLAYING. IN FROSTY WEATHER. 





The following extract from a consular report with 
reference to bricklaying in frosty weather in Norway 
was published some time since in one of our English 
exchanges. It relates toa subject that is of perennial 
interest to the readers of this journal. It is of value in 
the sense of showing what the practice of builders in 
very cold climates is in matters of this kind : 

Building operations are suspended in Great Britain 
on the slightest approach of frost, while bricklaying is 
carried on in Christiania in almost the coldest weather 
that prevails for any time. Building during the Winter 
months has been practiced for at least 12 years, but more 
frequently during the last five. All the buildings 
erected during the preceding periods have stood re- 
markably well, there being only one case in which brick- 
layers’ work had to be partly done over again, owing to 
an uncareful preparation of the mortar. Experience 
has not shown that walls built in Winter exhibit, later, 
more dampness than those erected in summer. The 
reverse may be the case, since the difference between 
the temperature of the air and of the mortar cools the 
latter by evaporation and takes away a great part of its 
moisture. The principle builders in Christiania are of 
opinivn that bricklayers’ work, executed with due care, 
in Winter is superior to similar work done in Summer. 
The whole art of executing bricklayers’ work in frosty 
weather consists in theuse of unsiacked lime, the mortar 
prepared with which being made in small quantities 
immediately before use, and the proportion of such lime 
is increased—together with 
the expense of building—as 
the thermometer falls. The 
only care required is to utilize 
the unslacked lime so hand- 
ily and quickly as to enable 
the mortar to bind with the 
bricks before it cools. An- 
other very important condi- 
tion is that the bricks should 
always be kept covered on 
the building site. Bricks 
which have been out in the 
rain or exposed to the frost 
should never be used. The 








of the sea, which climbs up 
a straight side and, by its lift- 
ing and pushing force, rolls 
the vessel to the opposite 
side—the same effect being 
then again increased by the 
momentum of the vessel and 
the heavy superstructure— 
caused heavy rolling which 
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upper courses of bricks that 
have been laid are not, asa 
rule, covered with mats, or 
planks for the night, that pre- 
\ caution beiag only adopted 
when the work has to be 
suspended for a certain time, 
and when it is therefore neces- 
sary to prevent rain from 





has been nearly overcome 
from the fact that when the 
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penetrating the brickwork and 
destroying it by the action of 
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sea climbed this round side 
it appeared to have the 
opposite effect and simply 
helped to keep the boat from rolling, and as there are 
no bulwarks or other obstructions there to keep the 
water on, it instantly left the deck. The top of this 
rounded deck was about 5} feet from the water line, 
and, in this seaway, when a number of vessels were lying 
by for weather, the water would climb up the rounded 
sides of the new vessel and wash across the deck, at no 
time more than an inch or two deep, but on the whole 
fully demonstrating that a form had been discovered 
that would not roll a quarter as much as the old form of 
hull would in the same seaway; and the pitching fore 
and aft in head sea or with the sea aft or on the quarter, 
was less than with the ordinary vessel, moreover as the 
weight of hull is so much less and the form very easy to 
go through the water, and as the sea has only a glancing 
blow at her and so little superstructure for head wind 
or sea, she tows much more easily than the ordinary 
vessel]. 

This experimental boat, which is only about half size 
tor the ore and coal trade, came out on the 6th of July, 
and since then has carried four cargoes of iron ore from 
Two Harbors, Ashland and Marquetteto Lake Erie ports, 
and two cargoes of coal up, each cargo being about 
1,000 tons gross, or a little more, and during this time 
has experienced most of the details incident to a general 
business, coming up loaded and light, out in a good, 
heavy sea, and laying to an anchor off the harbor in 
weather so bad that tugs could not go out to tow her in 
until the sea ran down. 

Of course there are many little things that can be im- 
proved on, but in a general way she is pronounced “ all 
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thus get a craft that would have about the same relation 
to lake transportation that the most improved freight 
car has to rail transportation, and would cost much less 
in comparison to its carrying capacity than the car. 

The boat is jointly owned by Mr. ‘Thos. Axworthy, 
and Captain Thos. Wilson, of Cleveland, and Mr. Alex. 
McDougall, of Duluth. 





New Iron Region in Mexico. 

An undeveloped iron region in the Sabinas district, 
Mexico, is thus described by a gentleman who has 
recently been inspecting the field to a correspondent of 
the Pittsburgh Gazette: A magnificent stream with a 
very rapid current runs through it, and here is located 
an extensive coal basin. This basin is surrounded by a 
regular continous chain of mountains of volcanic origin. 
These mountain ranges are in favorable positions, and 
possess vast deposits of specular and hematite iron down 
to ‘004 in phosphorus, making it equal to the best steel 
ores of the Lake Superior district. ‘They have also 
manganiferous ores in adjacent formations, ranging from 
65 to 68 per cent. in metallic iron. The distance from 
the ores to the coal basin, on which the proposed new 
iron and steel works are to be located, will be an average 
of from 60 to 80 miles. Vast deposits of limestone are 
on the edges of the coal basin: the coal abuts against 
the limestone, and a vein of five feet of fire-clay overlaps 
the coal. On the whole, therefcre, this Mexican district 
is one of the most favorable on the American continent 
for large manufacturing establishments of iron and 
steel. 





frost. When no such cover- 

ing is used it is absolutely 

necessary, after a fall of rain 
(1 +1¢y and after the suspension of work on Saturdays 
—to see that all ice or snow is removed from the walls 
before the work with warm lime is resumed, to prevent 
the warmth of the lime from being absorbed. The re- 
moval is effected by brooms and spades, but the fire of 
a brazier is often used. Outside plastering in frosty 
weather is not possible, as the manual ornamentation of 
cornices, &c., requires much longer time than does the 
mortar to lose its warmth. 

The question as to whether there is any or what limit 
to bricklayers’ work in frosty weather is an open one. 
Among the members of the Norwegian Society of Arch- 
itects and Engineers, which has frequently discussed 
the subject, that limit is variously estimated at between 
14° to 184° F. and 13° below to 5° above zero F. The 
advocates of the latter maximum having proved by hau- 
draulic tests that good bricklayers’ work can be executed 
in 333° F. F. of frost, the society has arrived at the con- 
viction that the variations in the opinions on the subject 
are due to the degree of care bestowed upon the prepara- 
ation of the mortar. The adoption of a maximum limit 
of frost should therefore depend solely on the possibility 
of enforcing a rule for the preparation of the mortar by 
the workmen. As the difficulties in this respect increase 
with the degree of cold, it has hitherto been accepted in 
practice that bricklayers’ work does not pay in Christ- 
iania in more than 9}° to 14° below freezing point F. 
In the case of public buildings at Berlin, such work is 
not allowed when the thermometer registers less than 
24° F.; but this is probably owing to a scarcity of un- 
slaked lime in the German market. 
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OUNGSiUWS is the commercial and manu- 

facturing metropolis of the Mahoning Valley, 

‘and with its rapid accumulation of wealth and 

business enterprises, and extension of its limits, 

there is little probability of its having a 
rival in this section of the State. The little charcoal 
furnace built in the western part of the city, years 
ago, has disappeared, and from the point where it 
stood, can be seen, in every direction, furnaces, mills 
and factories, pouring out wealth and giving employ- 
ment to thousands. The first rolling mill here was 
erected in 1840, on the site now occupied by the exten- 
sive iron plant of Brown, Bonnell & Co. It was operated 
by the Wick Iron Company, and finally fell into 
disuse. 

The practical minds and strong hands of William Bon- 
nell, Joseph Brown, Richard Brown and Thomas Brown 
rescued the machinery from rust, and in process of 
time, erected the largest and finest iron plant in the 
Mahoning Valley. After these pioneers in the manu- 
facture of merchant iron here sold their interests to 
Herbert C. Ayer and others, the concern failed through 
financial mismanagement, and since 1883 has been oper- 
ated steadily under the management of Fayette Brown, 
of Cleveland, as receiver. The plant furnishes employ - 
ment to 2,500 men. 

Cartwright, McCurdy & Co., owners of the Enterprise 
Rolling Mill, furnish employment to from 800 to 1,000 
men. The Mahoning Valley Iron Company has 1,200 
men on its pay roll, engaged in the manufacture of iron 
and nails. The Youngstown Rolling Mill Company em- 
ploys 600 men in making fine iron, and is never idle 
except through breakage of machinery. The Andrews 
Iron Company has a large rolling mill in the eastern 
suburb of the city, employs 800 men, and runs steady 
the year round. 

Most of the rolling mills here are furnished with pig 
iron manufactured in thiscity. Following, is a com- 
plete list of the blast furnaces: | 

Brown, Bonnell & Co., 2, Mahoning Valley [ron Co., | 
1, Brier Hill Iron Company, 3, Himrod Furnace Co., 1. | 
Aside from these, within a radius of ten miles, are | 
located nine blast furnaces. Aside from these industries ' 
is the American Tube & Iron Company, employing | 
2,000 men. Lloyd, Booth & Co., and the Hamilton Iron | 
Works, each extensive founders and machinists, the} 
National Terra Cotta Works, Youngstown Iron Fence | 
Company, the Youngstown Boiler Works, the Hot Pol- | 
ished Shafting Company, the Youngstown Stamping | 
Works, John Miller & Co., founders, the Youngstown | 
Car Manufacturing Company, the Ohio Powder Com- 
pany, the Youngstown Lumber Company, the Enter- | 
prise Boiler Works, the Youngstown Boiler Works, the 
William Anson Wood Company, the Youngstown Stove 
Works, the Glencoe Iron Works, of Arms, Bell & Co., 
the Forsyth Scale Company, the Brier Hill Iron & Coal 
Company, the Youngstown Keg Works, the Manning 
Novelty Company, the Mahoning Gas Fuel Company, 
the Home Gas Fuel Company, the Mahoning Electric | 
Light Company, the Youngstown Carriage & Wagon! 
Works Company, the Youngstown Brass Works, compris- 
ing a portion of the industrial plants that makes thiscity a 
thriving metropolis. Seven railroads furnish shipping 
facilities that are not excelled anywhere in the State, 
four of the great trunk lines of the United States run- 
ning through this city. 
shipments in and out of the city in one month, are 
larger than that of several States. A large amount of 











Recent statistics show that the | 









coal and limestone is produced in this vicinity of a char- 
acter that finds a ready market. Crate A. SMITH, 
(City Editor Telegram. ] 


BETS! SENS ial 
Fifteen-Mile Guns. 

Important experiments have been made at the 
Shoeburyness school.of gunnery in high angle firing. 
A London correspondent of the Army and Navy Register 
writes: Probably no step of recent years is likely to 
lead to greater results, for if the experiment should be 
repeated with the same success, it is undeniable that 
war ships will have to be as fully protected on their 
decks as they now are on their broadsides. The experi- 
ments were made with the 9-inch or 23-centimeter gun 
used as a howitzer. An elevation of 37 deg. was given 
and battering charges were used with Palliser shells. Out 
of four shots three fell within a space of 500 feet by 80 
feet, representing the deck of a first-class ironclad, and 
the range attained was 12 miles! Now, if it be really 
possible, three times out of four, or for that matter 
once out of four, to throw a 9-inch shell upon the 
deck of a ship in mid-channel between Dover 








FIRES FROM STEAM PIPES. 
einer PostTioe 

The second annual report of the fire marshal of the 
city of Boston, for the year ending May 1, 1888, con- 
tains, among other matters, the very interesting informa- 
tion repreduced in this article : 

I have been able to satisfactorily trace the origin of 
but five fires during the year to steam-pipes, and the 
circumstances surrounding these in no way tend to show 
that wood, in its normal condition, i. e., when free from 
any previous desiccation, is in danger of becoming igni- 
ted in this manner. In other words, ignition is said in 
cases appears to be merely a certain species of what is 
popularly termed “ spontaneous combustion,” the steam- 
pipes themselves being merely one of many indirect 
factors which often assist in producing such combustion. 
Although the subject has been discussed pro and con, 
from the year 1846, when chief Braidwood, of the Lon-- 
don Fire Brigade, first addressed the House of Lords on 
the topic, to the present time, when the opinions of 
experienced persons interested in the matter seem to be 
somewhat conflicting, I find by far the preponderance 





and Calais, another proof will have been given that ip 
the tedious duel between gun and armor, the gun has 
much the best of it. What is very important, too, is | 
that the heavy charges and the high angle did not strain 

either gun or carriage in the least, and one of the officers 

present has said that he believed the gun would stand 

45 degrees of elevaiion without injury, while with 42 

degrees a range of 15 miles would be secured. Now, at 

15 miles, a ship is “ hull down,” so it comes to this, that 

we can throw a 9-inch shell onto the deck of a ship 

before we can see it. 








Condition of the Blast Furnaces. 

The American Manufacturer presents its usual monthly 
table, showing in detail the condition of the blast fur- 
naces of the United States, September Ist. The totals 
are as follows: 








In blast. Out of blast. 

Weekly Weekly 

Fuel. No. capacity. No. capacity. 
(Fe 12,623 103 12,216 
Anthracite..........sccccces-seees 98 28,916 101 25,758 
Bituminous.............. eee 182 6: 84,618 92 44,173 


ee ie 206 = 82.147 

The foregoing table shows that the number of fur- 
naces in blast on the Ist inst. was 298, or 18 more than 
on the lst of August. There is shown a decrease of 1 in 
the number of charcoal furnaces in blast, an increase of 
6 in the number of anthracite, and an increase of 13 in 
the number of bituminous. The weekly capacity of the 
furnaces in blast was 126,082 tons, compared with 118,- 
502 tons on the lst of August—an increase of 7,580 tons. 
The increase was confined to the anthracite and the 
bituminous furnaces, there being a decrease in the 
weekly make of charcoal iron. The increases and 
decreases by classes were as follows: Charcoal— 
decrease, 625 tons; anthracite—increase, 1,100 tons; 
bituminous—increase, 7,105 tons. 


American Railways. 

Poor’s Manual tor 1888, which has just been issued, 
presents very clearly the fact that the railway system of 
this country has reached magnificent proportions. The 
length of track laid up to the close of the calendar year 
1887 is reported at 149,913 miles, an increase of 13,081 
miles. The mileage at the end of the fiscal year of the 
respective companies was 147,999 miles, an increase of 
14,392 miles, and the mileage upon which the operations 
of the companies are reported is 136,986 miles, an 
increase of 11,839 miles. he capital stock of the com- 
panies owning the 147,999 miles is $4,191,562,029; 
funded debt, $4,186,943,116 ; unfunded debt, $294,682,- 
071; and current debt, $223,243,998 ; making total lia- 
bilities mounting to $8,896,431,214. The total assets 
exceed the liabilities by $303,523,301. 


of evidence in favor of the conclusion that wood, sub- 
jected for a number of years to the heat of steam-pipes, 
may eventually reach such a state of carbonization as, 
with the addition of moisture, exposure to a draft of air, 
or under the influence of friction, caused by expansion 
and contraction of the pipes, may break into flame.’ 

As the ignition point of ordinary pine wood has beea 
determined, by experiment, to be 700° F., it is evident 
that this must be reduced by some process, in order to 
admit of its taking fire at 292°, the temperature of steam 
under a pressure of sixty pounds. 

I have found one of the most frequent causes of fires, 
which are indirectly traceable to steam-pipes, to be the 
self-ignition of dust, fluff, small pieces of paper, waste, 
etc., which seem especially attracted to the neighbor- 
hood of enclosed steam-pipes through almost inpercep- 
tible crevices. In several such instances, the fires have 
been fortunately discovered, and extinguished before 
doing any hdrm. P. A. Montgomery, secretary of the 
Western Manufacturers’ Mutual Insurance Company, in 
special report No. 5, of the Manufacturers’ Mutual 
Insurance Company, refers to this same element of dan- 
ger, and suggests, as a remedy, the use of a funnel- 
shaped casting, cast in two parts, from three to six 
inches in height, fitting close at the top, and screwed to 
the floor, where the pipe passes through; and he fur- 
ther recommends that a thimble of some non-combusti- 
ble material should be put through the hole in the floor 
or partition, and securely fastened on either side, in 
order to protect the wood from contact with the pipe. 

The light sheathing by which the pipes are often cov- 
ered, being obliged to constantly absorb the confined 
steam heat, is extremely liable to reach a dangerous 
ignition temperature. Sheathing reduced to such con- 
dition by being in close contact with the pipe, and so 
placed as to be susceptible to more or less friction 
caused one of the five fires herein referred to; another was 
caused by lumber dustin the dry-house of a planing-mill 
sifting through the floor ontothe pipes. The desirability 
of employing some sort of non-combustible covering 
for steam-pipes, to prevent their contact with wood, 
dust, etc., is apparent. They should never be enclosed 
in wood sheathing. 

Prof. Gibson,in a report to the Manufacturers’ Mutual 
| Insurance Company, gives an exhaustive and instructive 
| treatise on the merits of the various kinds of coverings. 

Another danger from steam-pipes is the favor with 
which they are apparently looked upon as offering a 
desirable neighborhood for the location of rats’ nests, in 
which the phosphorous matches and bits of waste often 
found therein are in danger of becoming impregnated 
| with the necessary amount of heat essential to the pro- 
dnction of spontaneous combustion. 
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RECENT ADVANCES IN SHIPBUILDING. 

No apology is needed for devoting so much space of 
this issue to the steel shipbuilding industry of the Great 
Lakes. 
are prepared for the wonderful advances about to take 
place. Not only has there heen a complete revolution 
in the size of vessels, but our illustrations show that 


Few people appreciate its present magnitude or 


radical changes in marine architecture are impending, 
how general it is at present impossible to tell. These 
improvements not only affect the size but also the speed 
of vessels in transit, and the quick handling of cargoes 
at shipping ports and points of destination. 

One of the great factors in this increase of speed is the 
triple expansion engine. 
a great advance over its antiquated predecessors, so the 


As the compound engine wa’ 


triple expansion leaves its old-time rival far in the rear. 
Just what the advantage it has over the compound 
engine is not, however, generally known, even among 
some leading shipbuilders. 
data in this regard, the IRon TRADE REVIEW recently 
addressed inquiries to one of the best posted marine 
architects in the country, and the data thus obtained are 
herewith submitted, in condensed form : = 

Now for real, reliable data as to the consumption of 
coal perl. H. P., or in plain terms, indicated horse 
power. The best results that I know of under any cir- 
cumstances are two pounds of coal per hour for each 
indicated horse power, and everything then must be in 
the best of working order to attain this result. The 
saving that a triple expansiun engine effects over a com- 
pound engine is about 25 per cent. in fuel alone } at the 
same time the compound engine could be built at a less 
cost by 30 per cent. to 35 per cent. than triple expan- 
sion. Of course, this saving in the cost only occurs in 
the one or first instance, whereas the saving in fuel by 
the triple engine is going on continuously. The asser- 
tion which I here make is solid and reliable, and is 
corroborated by the very best of authorities on the 
Delaware River. 

Now, I will give you the cost of an engine, triple 
expansion, by the best and largest Delaware River 
engine builders. The specification for the triple expan- 
sion engine would be 24’’x 38’’ x 63’’ and 45’ stroke, 
and developing a power 1,500 to 1,600 I. H. P., surface 
condenser, circulating pump, etc., in fact, completed. 
The price for such an engine, including pumps, pipes, 
valves, gauges, and all connections to the boilers, the 
engine to be set up and connected, will be about $63,000, 
and it would not vary $1,000 one way or the other from 
this price. This you can safely take as reliable data. 

An ordinary condensing engine with a single cylinder 
would burn three pounds of coal per hour, therefore you 
can see the saving in coal] alone. I herewith give the results 
of a test made by the Peninsula & Oriental Steamship 
Company by two vessels, both of the same type and 
built, and both bound on the same voyage, aud sailing 


With a view to obtaining 


the same winds, the one using a compound engine and 
the other using a triple expansion engine : 
Cowrarative Statement (Official) as TO PERFORMANCE OF 
TrivLe Expansion Enotnes vs. Compuunp ENGINEs. 
Extract from paper written July, 1885, by Mr. Parker, Chief 
Engineer and Surveyor British Lloyds. 
“Two large steamers, each 4,500 tons and 6,000 horse-power, 
same dimensions, same lines, similar propellers, exactly alike 
except machinery, one triple expansion engine working up te 145 
pounds steam. Theother compound engines working 90 pounds 
steam, both vessels in same trade and steaming at same speed, 
namely, 12 knots. 
The former vessel (triple expansion engines) saves no less than 
1,200 tons of coal over the latter (with compound engines) in a 
single round trip. These engines can be rated at one and one- 
half pounds (134) coal per horse-power.”’ 
In my calculations I have figured on pro forma sheet 
F. No. 1, 12 knots vessel 2,000 horse-power 3,000 tons D. 
W. compound engines, using 40 tons coal per day or (2) 
two pounds per horse-power, whereas 30 tons per day or 
(1}) one and one-half pounds would accomplish the 
result of 12 knots, or thirteen and one-half miles per 
hour by adopting triple expansion engines. 
We hope soon to be able to lay before our readers 
more specific data on these two memorable voyages, 
obtained direct from the British Lloyds. Enough is 
given, however, to show that triple expansion engines, 
in everything except first cost, have a decided advan- 
tage over the compound type and will, no doubt, ere 
long displace it, »s they have already to a great extent. 
IT iS A 24 PER CENT. REDUCTION. 
The Bulletin of the American Iron and Steel Associa- 


tion, is the first paper in the country, so far as we have 








observed, to intelligently attack and completely over- 
throw the oft-repeated assertion of the framer of the 
Mills bill, that the average reduction in the tariff, under 
his schedules, is only 4.61 per cent. Two or three very 
plain statements are sufficient to show the utter absurd- 
ity and untruthfulness of the claim. 

1. To arrive at his figure, Mr. Mills simply subtracts 
42.49 per cent. (which he says, is the average rate of 
duty in the dutiable list of bis bill) from 47.10 per cent. 
the average rate of duty collected on all dutiable goods 
in 1887, obtaining as the result 4.61 per cent., which he 
claims is the average amount of reduction made by his 
bill. The total revenue derived from imported dutiable 
articles in the fiscal year 1887, the Bulletin very aptly 
shows, was $212,032,424. If, as Mr. Mills says, his bill 
reduces the average rate of duty only 4.61 per cent., 
the amount of duty remitted by his bill would be only 
$9,775,695, whereas he claims, in the same breath, that, 
the revenue should be reduced about $80,000,000! Asa 
‘“ revenue reform ”’ measure, therefore, it stands out a 
conspicuous failure. 

2. But, pursues the Bulletin, Mr. Mills has also dis- 
tinctly stated that his bill, if passed, would reduce the 
revenue from customs by $50,591,636, basing his calcula- 
tions upon the dutiable imports of 1887, namely, $450,- 
325,322. Assuming that this result would follow the 
passage of his bill, then, as our customs revenue in 
1887 amounted to $212,032,424, it would be reduced 
under this bill to $161,440,788, or a reduction of 23.86 
per cent., instead of 4.61 per cent. 

3. In assuming that the present is a 47.10 tariff, Mr. 
Mills ignores the fact that the average rate of duty on 
all importations in 1887, both free and dutiable, was only 
31 per cent. He also ignores the fact that his assumed 
reduction of $50,000,000 is obtained not only by reduc- 
ing present rates on some articles but by wholly remov- 
ing it from others, so that the average rate of duty on 
articles which are now dutiable would be reduced by his 
bill from 47.10 per cent. to 35.84 per cent., which isa 
reduction of nearly one-fourth, or 25 per cent., as above 
demonstrated in another way. 

We think the Bulletin has scored a strong point. 








COKE-MAKING IN THE NORTHWEST. 
Something over a year ago, Prof. Henry D. Kerr, of the 
Joliet (Ill.) Iron & Steel Company, publicly claimed that 
Bessemer pig iron could be made on the Gogebic Range 
(Wisconsin) at a profit of $7.00 per ton. Naturally, ihe 
first criticism evoked was, that he would be compelled 
either to transport his fuel (coke) from the distant Con- 
nellsville region or convey his raw coal from Conpells- 
ville to the Northwest and coke it on the ground. Prof. 
Kerr chose the latter horn of the dilemma, in the face 





at the same time and in the same currents, and having 





of the fact that it was claimed, firstly, that Connellsville 


coke men would not sell the raw coal, and secondly, 
that, even if they would, the scheme was impracticable 
for many re&sons. 

Impracticable or not, the first step in the scheme has 
already been taken, in the shipping to St. Paul, Minn, 
of 20,000 tons of Connellsville coal, to be coked at St. 
Paul. It is not understood that this is a part of the pig 
iron experiment, but that the coke is to be sold to the 
foundries and other industrial establishments in that 
vicinity. No figures are given as to the probable cost of 
coking, but it is asserted that the very low up-freights 
by rail and vessel will enable the projectors to save ma- 
terially from the present cost of coke shipped direct. If 
the present experiment succeeds, a large coking oven 
plant will be erected at St. Paul, and, no doubt, the pig 
iron scheme will come next. 








Mr. Jos. B. RensHaw, General Manager of the 
Foundry Supply Co., Hartford, Conn., makes a point by 
calling attention, in the Hartford Morning Record, to 
the following advertisement in the Manchester (Eng. 
land) Guardian: 


WantTEp.—A man, age 30 to 40, to make himself generally use 
ful about a workshop. Wages 12 shillings weekly. Address T., 
78, at the Printer’s. 


Mr. Renshaw aptly adds: “I have no hesitation in 
saying that the above situation would be applied for by 
fifty earnest and intelligent men, whose previous occu- 
pations have been ruined by the importations from 
Germany, Italy, Switzerland, Belgium and France, 
under a free trade policy.” 








Ir is not generally wise to guess at the name of the 
author of an anonymous work, but external evidence 
point to Mr. Fred. Woodrow, “the Evangel of Labor,” 
as the “ Nobody,” who has given to the world a very 
remarkable work, just from the press of Funk & Wag- 
nals, New York, called “Nobody Knows.” As an auto- 
biography, it possesses enchanting interest; as a model 
of crisp, epigrammatic writing, it will attract general 
attention, if it does not win for the author lasting fame, 
and as an exposition of the labor problem on the basis 
of the broad evangelism of the Man of Nazareth, it 
deserves a circulation of a million copies. 





SAE! are 
OHIO LABOR REPORTS. 
<=>. 
To the Editor of the [non Traps Review : 


Some years ago, when labor troubles were mre 
prevalent than they are now, the State Legislature 
created a Bureau of Labor Statistics for the purpose «f 
procuring the facts relative to the employers in the 
various industries of Ohio, to the end that the legi:- 
lature might be able to understand where unjust or 
wrong methods existed. 

From that time to the present, there have been issu: d 
from this Bureau several volumes of printed repoiis, 
which have alike failed to give anything either new or 
useful in the above relation. 

But now comes the report of the Labor Bureau for the 
past year, which more completely shows how not to do 
it, than any yet issued by the department—a report that, 
intending to give the number of employes, and the wayes 
paid in Ohio, has signally failed in any respect to do so. 
From no town orcity, from any factory or industry 
has a statement been presented that is worth the re- 
printing. From the nature of the attempt, failure was 
probable, but as the information was obtained by special 
paid agents, there was no reason why some informstion 
could not have been had that, as far as it related to # y 
industry, would have been complete. Let us but take 
the statistics of Columbus, of which the Commissioner 
stops long enough to say that they were taken up under 
his special supervision, or by himself,a city where 
there is possibly less trouble in gathering such informa- 
tion than in most others. 

He gives furnace manufactories one, there are at 
least four. Of agricultural implements one, he wou'd 
have found five named in the City Directory. Or, if we 
‘urn to the iron industries, the report gives nine as the 
nuraber of machine shops, when there are fourteen, of 
foundries four, instead of seven. Now, in these two 
industries alone there is a failure of almost 33 per cent. 
and directly in a jine where information was most im 
portant. It can readily be shown how unfortunate it 
might be if any individual relying upon this report 
should believe that it truly represented the number of 
industries in any place, the amount of capital invested, 
or the returns for it. Were such to emanate from the 
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enterprise of any individual publisher, it would not be 
productive of much evil; yet, were the publishers of a 
State or City Directory to show as many inaccuracies he 
would be driven out of the business. But here it is the 
State Official, promulgating under State sanction, 
information gathered and paid for by the State. We 
find the reports of our railroad, insurance, work-shop, 
and other departments models of accuracy and detail, 
and itizin this one branch alone where only honest 
zeal was needed to fairly present what might be freely 
gathered, that Ohio shows forth the poorest State Re- 
port of any State having a Labor Bureau. 
M. L. Hyneman. 

CoiumMBvs, Sept. 14, 1888. 

[We publish the above because it relates to an im- 
portant public matter and because the writer asks no 
concealment of his name. We can well appreciate the 
difficulties under which the Bureau of Labor Statistics 
prosecutes its work, by reason of the refusal of some 
manufacturers to give data; nor do we understand that 
the Report makes any pretence of being complete. 
However, criticisms are always in order, and the col- 
umns of the IRon TRADE REVIEW are open as freely to 
reply on the part of the friends of the Bureau, should 
they be pleased to avail thcmselves of the same.—Eb. 
Iron TRADE REVIEW.] 





STEEL SHIP-BUILDING ON THE LAKES. 


> 

Mr. F. B. Norton, of Burlington, Wis., whose name 
recently appeared in these columns in connection with 
a communication on the above subject, has written a 
very able and comprehensive letterin defence of Ameri- 
can ships to the Milwaukee Sentinel, from which we 
make the following extracts : 

The free-trade party is now surrendering the control 
of our trade on the Pacific ocean to the British flag 
just as the same party surrendered the control of our 
trade on the Atlantic ocean in 1858. It was then that 
the iron ship arserted its supremacy on the sea, but the 
building and running of iron ships on the ocean was not 
in our line just then. The ad valorem tariff of 1846 had 
been enacted for the express purpose of crippling the 
iron and other mauufacturing industries of the North. 
The British government, always ready to seize an oppor- 
tunity, gave Cunard the means to add to his fleet the 
Persia, his first iron steamship, and to drive the last 
American steamship from her ports. All] was done 
then, as now, in thename of economy. At the close of 
that free-trade period we had not a single iron ship in 
our navy and none of any size in our merchant marine, 
and for lack of them we lost enough the first year of 
the war to have secured us the control of the best trade 
of the ocean for fifty years. 

We now stand alone, amoung the leading nations, in 
neglecting and sacrificing our foreign commerce. France, 
although selling to Australia goods to the value of but 
little more than $1,000,000 per year, has seven large 
steamships running between Marseilles and Sydney, 
with an annual subsidity of $638,511 for the period of 
fifteen years. Germany, though selling Australia less 
thgn $2,000,000 per year, is giving two steamship lines 
one to Australia and one to China, $952,000 per year for 
fifteen years. This is money enough to build in our 
American yards ten of the best 3,000 ton steel steam- 
ships in the world and to pay all the expenses of run- 
ning them between San Francisco and Australia for 
eight years. 

The cry for foreign ships is ostensibly to help our 
foreign commerce, but practically has a very different 
object. 

In 1870 a powerful lobby besieged our congress, in the 
interest of Great Britain, to permit foreign ships to en- 
gage in our foreign trade under our flag. For this they 
had two hidden reasons: First, England expected to be 
engaged in the France-Prussian war and wanted to hide 
her merchant ships under our flag, not caring to have 
them swept from the ocean by privateers as she had de- 
stroyed our ships during the war of the rebellion. Then 
the fact that they were unwilling to give bonds that 
these free foreign ships should pay regular duties in 
case they engaged in our coasting trade proved, as every 
business man knew, that their ulterior purpose was to 
gain possession of our coasting trade. Our navigation 
laws have twice saved the nation in war and have kept 
alive the ship yards, both on the sea-board and our 
great lakes, which, for the past twenty-five years, have 
given us the strongest, best modeled, and all things con- 
sidered, the cheapest iron and steel ships in the world. 
The revolution by which steel has superseded iron has 
given to steel-making ores a higher and controlling 


deposits of steel ores on Lake Superior now control the 
steel industry of the world. Chicago has the honor of 
leading the world in the manufacture of Bessemer rails 
and the United States makes 50 per cent. more Besse- 
mer steel than Great Britain. Steel is king and the 
seat of his empire is on our great lakes. The best steel 
ship plate in the world is now made at the city of Cleve- 
land and the place to look for the strongest and best 
steel ships, is not the Clyde in Scotland, but the yards 
of Buffalo, Wyandotte and Cleveland. They are build- 
ing the best steel steamships at $75 to $100 per ton, 
which is less than England charged a few years since 
for steamships of only one-third the strength. Nomi- 
nally, prices are cheaper in England, but if we built as 
many ships as she does, they would be cheaper here. _ It 
will be with ships exactly as with locomotive. We have 
not imported one for the past fifty years. We build 
them of higher-priced materials and pay twice as much 
for labor and yet we have undersold the English in 
every market in the world for the past twenty years, 
besides making far more efficient engines. 

We hear the most said about the first cost of ships, 
when in fact it is scarcely worthy of mention in com- 
parison with the more important items of meeting over- 
whelming competition, of securing freight both ways 
and of seamen’s wages. Even if he had the gift ofa 
fleet of the bost ships, no one man is rich enough to run 
them in competition with lines having the strongest na- 
tions of Europe as active partners. It is a question of 
running ships, not of building them. The Pennsylva- 
nia Railroad Company, a company that has kept its 
stocks out of Wall street and devoted itself to develop- 
ing the interests of the great manufacturing State whose 
name it bears, is the only power that has yet dared to 
replace the American flag in the Liverpool trade. They 
started the American line, with four first-class iron 
steamships in 1873, and have been able to maintain them, 
although with little profit. Inthe one item of wages 
they have paid $50,000 per year more than correspond- 
ing British wages. They have maintained the honor of 
our flag with far more credit to themselves than to the 
government that has left them to fight this unequal 
battle alone. 

We lack neither the best ships nor the best goods to 
fill them; all we lack is the sand and the sense to run 
them. We have no need to wait for “free raw mate- 
rials.” We have at home, in unlimited supply, the best 
steel ores, the best coal, the best forests, the best farms, 
the best clothing wool and the best cotton in the world, 
along with a thousand other materials, which have ena- 
bled our manufacturers to lead the world in the most 
useful industries. The non-manufacturing nations, 
whose trade is most desirable for us, give our goods the 
preference. We sell to China 80,000,000 yards of cotton 
cloth every year, simply because it is better than Eng- 
lish cloth. Even “the heathen in his blindness” can 
see that cloth made of long and sound American staple 
is better than English cloth mixed with inferior cotton 
from India and loaded with starch and clay. 


The same is true of all the South American states. 
They want our goods and are willing to share the ex- 
pense of shipping them. The Argentine Republic has 
had a standing offer of $100,000 per year to aid any 
American company that would run ships direct from 
the United States, and finally, when weary of waiting 
upou us, has given the subsidy to a party in Eng- 
land. 

South America now buys $50,000,000 of American 
products, even though she has to get many of them by 
way of England, and we might easily have made our 
sales five times as great. If the mep who represnt the 
new South, who want to open mines and build factories 
and develop her fabulous latent wealth, had controlied 
her policy since the war, the South alone would now be 
selling to South America goods to fully this amoant, 
and they would be shipped in American instead of 
British ships. 

To place our ships upon the high seas on an equality 
with those of other nations, is simply a matter of 
national economy and self-preservation. A merchant 
marine is simply the militia of the seas. Protection, by 
developing our industries on the land, has made us the 
richest of the nations, and it is now time that we fol- 
lowed the example of Fngland and protected our inter- 
ests on the sea. 
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Canapa’s production of iron ore in 1886 was 44,388 
tons, and the coke output was 31,604 tons. There are 
five blast furnaces in the Dominion, two on coke iron, 
and ten rolling mills on making nail plate of scrap and 


A NEW TIN MINING PROJECT. 





Public attention has latterly been drawn to the large 
deposits of tin ore found in the Black Hills, in Dakota, 
and companies are being organized to work them. The 
Glendale Tin Company was formed last week at Chicago 
by a number of Chicago gentlemen, who have purchased 
a group of five tin claims in Pennington County, 
Dakota, which they propose to develop at once. The 
company has been incorporated under the laws of IIli- 
nois, with an authorized capital of $500,000, divided in 
50,000 shares of a par value of $10 each. The officers 
elected are Fred W. Gardner, president; John Web- 
ster, vice-president ; Geo. W. Cope, treasurer, and F. H. 
Long, room 41 Portland block, secretary and manager. 
The group of claims owned by the company are fully 
paid for, and are held in fee simple. They comprise 
the Glendale, Dakota Bank, President, Ponca and Her. 
mosa, together with a mill site and water right on Iron 
creek, which flows through the property. 

These claims are each 1,500 feet long and 300 feet 
wide, while the mill site is 600 feet square. The prop- 
erty is situated in the south central portion of Penning- 
ton county, eleven miles west of Hermosa, the nearest 
station in the Fremont, Elk Horn & Missouri Valley 
Railroad, and twenty miles southwest of Rapid City. 
Harney post-office is one-andea-half miles north. The 
vein of tin ore which has been discovered on this prop- 
erty runs in an almost north and south direction through 
the Ponca, Glendale and Hermosa claims, a distance of 
4,500 feet. It is a tin-bearing dyke of unusually large 
proportions, which has been forced up through the slates 
from the depths below, and outcrops on the summit of 
hill 450 feet high from the level of the creek. 


Professor Gilbert E. Bailey, of Rapid City, Dakota, 
former Geological Surveyor of Wyoming, who investi- 
gated and reported upon this property, states that it is 
nearer the railroad and more accessible than any other 
group of tin mines yet found in Dakota, and that in 
length and thickness of vein it is an enormous deposit 
of tinore. He estimates the full width of the vein at 
fifty feet, while it extends to an unknown depth. 

The quality of the ore is of a high grade, assaying 
from one and a half to three and a half per cent. of 
metallic tin. The gangue, or matrix, in which the 
cassiterite, or black tin is enveloped is composed of 
quartz, feldspar and mica, which are easily separated 
from their more valuable associate. 

The value of this deposit can be inferred from two 
facts, viz.: that in other tin deposits of the world it has 
been found profitable to extract tin from rock contain- 
ing from one-half of one per cent. up to one and a half 
per cent. of the metal, and this lean tin ore is obtained 
from deep mines requiring expensive hoisting machin- 
ery, while the Glendale deposit can be worked for years 
before the water level is reached. 

The Glendale Tin Company proposes to erect a mill 
to treat from 50 to 100 tons of rock daily, producing 
from one to three tons of tin. As experiments at the 
School of Mines ia Rapid City show that the cost of 
extracting Dakota tin is less than one-half of one per 
cent., the possibilities of very large financial returns 
from this undertaking are perceived to be most flattering. 

am 2 SSeS 
Why Did the Tank Collapse ? 

The sad accident to a tank in the Ohio field on Satur- 
day was the second of the kind in the history of the 
industry, covering a period of nearly a quarter of a 
century. The first was at Olean, N. Y., where an 
entirely new tank filled for the first time constructed of 
the best material by skillful men collapsed. The tank 
was built according to specifications and was exactly like 
some 300 other tanks located in the same park so far as 
human knowledge extends. The cause of the collapse 
of that tank has never been discovered. Among more 
than 2,500 tanks built by skilled men and in precisely 
the same manner only two have collapsed. The Ohio 
tank was constructed in the usual way, of the best mate- 
ria) and by men who are adept in their vocation. The 
tank was 284 feet high, the average tensile strength of 
iron used is 40,000 pounds to the square inch, while the 
bottom and first ring of plates are capable of a resist- 
ance of 54,000 pounds to the square inch. The pressure 
of the oil is not more than 10 pounds to the square inch, 
which evidently leaves a very wide margin for safety. 
The National Transit Company is building about 800,- 
000 barrels of tankage monthly, on an average, in the 
Ohio field, and this is the first casualty that has hap- 
pened. While it is in every way to be regretted, and is 
not explainable, nor igs there any reason to look fora 








value and hence it has come to pass that our fabulous 
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CABLE RAILWAYS.—IIL.* 





[Concluded from issue of Aug. 30.] 

Figure 25 is a section of Vogle & Whelan’s shallow 
conduit cable road bed ; this is undoubtedly the smallest 
conduit that has ever been devised ; it is about 9’ deep 
and 6’ wide inside, and formed of a special section of 
rolled iron. The sleepers are preferably of iron ; the 
rails are supported on chairs to bring them to their 
proper heighth ; the conduit iron is held securely to 
chair to prevent slot closing. The carrier pulley is 
secured to conduit iron, thus preserving a regular depth 
and alignment, and is accesible through manholes be- 
tween slot and rail; the manholes are connected from 
one to another by a sewer at the bottom, thus keeping 
the cable freer from 
refuse and grit than 
when a large conduit 
is used for the cable 
and to act as a sewer 
at the same time. 

This small conduit 
has been made possi- 
ble by Mr. Vogle’s 
ingenious bottom grip; 
the body of the grip 
is round with spheric 
al ends shaped to 
throw off a strand; 
the small levers hinged 





and $30 per foot extra for curves. Even with this 
enormous cost a cable road can be operated as economi- 
cally as with horses with a traffic of 4000 passengers 
daily ; and for every increase above this, there is an 
increase of profits in favor of the cable road as the 
operating expenses are not near as much in proportion 
as horse car roads with a traffic exceeding 4000. I 
inquired recently from the Manager of a comparatively 
new cable road for the percentages of receipts for 
operating and maintenance of road. His answet was 
seventy per cent. of receipts for operating, and eleven 
per cent. for maintenance, expenses will be but little 
more when travel is doubled. It has been a noteworthy 
fact that a cable railroad has always improved property 





along its line, and especially so when it runs through 














to the rotating parts 
of body form a power- 
ful toggle joint; the 
dies are inserted in 
dove-tail slots and 
held in place by the 
spherical end caps. 
The grip body runs 
within 3’ of the car- 
rying sheave, and ca- 
ble can be taken as 





























Fic. 7—CARRYING PULLEY. 
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Fic. 24.—VOGLES GRIP. 


easily over a carrying sheave as between carrying | suburban property. The projectors of cable railroads 


sheaves. The depressing frame to which the grip is 
attached is supported on grip car with springs to carry 
its weight, and can be depressed three or four inches 
in descending for the cable, but as the deflection of 
cable between carrier pulleys seldom exceeds 1’’ the 
operator has but little trouble in getting the cable. 

I understand that a road of this kind has been built 
in Tacoma, W. T., and arrangements are being made to 
build others. The figure shown is the all iron construc- 
tion, and can be built for $30,000 per mile, and $40 per 
foot extra for curves. A wooden construction for 
suburban reads can be built for $20,000 per mile. These 
figures compare favorably with the regular deep conduit 
system which costs from $80,000 to $100,000 per mile, 


*Read before the Civil Engineers Club, Cleveland, 0., July 10th, 


into suburban districts have been public benefactors, 
making it possible for business and working men to live 
in the suburbs and yet get to their places of business in 
quick time. 

I trust that the time is at hand when Cleveland will 
come to the front with cable railroads running in every 
direction. Our streets are well adapted, the need is 
apparent; we await a public benefactor. 








An immense iron casting in the shape of a cylinder, 
74 feet long, 6 feet in diameter, and about 15-inch bore, 
weighing 48,675 pounds, was shipped from the Builders 
Iron Foundry, Providence, R. I., last week. It was 
made for use on a sugar plantation in Cuba. 








Four hundred men are employed on the City of New 





1888, by John Walker. 
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LOST INVENTIONS 
Ceelage Sea eeth 

The New York Herald is responsible for the statement 
that “it has been learned that many of Edison’s most 
valuable inventions have been lost to the world through 
the avarice of that grasping monopoly the Western 
Union Telegraph Company. It is stated upon good 
authority that the company pays Edison a yearly 
retainer for the privilege of having the right to purchase 
all his inventions at a price mutually satisfactory. In 
the relations between Edison and the Western Union 
Telegraph Company the world has seen scientific devel- 
opments of the utmost importance to mankind going 
through the forms of the Patent Office, then handed 
over to the telegraphic levianthan and simply buried 
out of sight, for the 
reason that either the 
utilization of such in- 
ventions by the com- 
pany would involve 
| expense and menace 
dividends for a time 
or because a higher 
profit could be de- 
‘) ~~ rived by the partial 
or entire suppression 
of the invention. One 
of Edison’s most im- 
') portant inventions 
was the automatic 
J system of telegraphy 
by which 300 words 
a minute could be 
easily transmited over 
wires. In order to 
utilize it the Western 
Union Company 
would have to alter 
instruments, 
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tion is now locked up and lost so far as the present 
generation is concerned. The Electro Motograph 
system of telegraphy, invented by Edison to transmit a 
thousand words a minute, is also locked up. The 
company holds more minor patents which it thinks more 
profitable to suppress than to use. This is nineteenth- 
century progress.” 





THE Reliance Gauge Co., of Cleveland, O., recently 
received through the Reading Iron Works, of Philadel- 
pbia, another order from the Pencoyd Iron Works, of 
Pencoyd, Pa., a suburb of Philadelphia, for eight of their 
safety water columns. This is the fourth order from 
the Pencoyd Iron Works, they having first put in a few 
of these safe-guards about two years ago, and having 
added them from time to time, until now all their boilers 
|are equipped with them. 
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Blast Furnaces:— 

The Estill Furnace, of the Red River Iron Works, 
Estill County, Ind., went into blast on the 1st inst. 

The Bessemer Manganese Mining & Furn:ce Co., of 
Little Rock, Ark., organized to build an iron furnace to 
cost about $50,000, is asking for bids for construction of 
the works. 

The biast furnace of the Charlotte Furnace Company, 
Limited, at Scottdale, Pa., manufacturers of pig iron, 
was put in blast on the morning of the 5th inst., after a 
stoppage of eight months, caused by labor troubles. 

It is proposed to build two 75-ton furnaces at Rad- 
ford, Va., and Mr. George T. Mills, who is at the head 
of the enterprise, reports that $270,000 have been sub- 
scribed, leaving only $30,000 to be raised. 

The Hubbard (O.) Enterprise says, orders for foundry 
pig iron are so numerous at the Hubbard furnaces, that 
it is almost impossible to keep up with them. Last 
Saturday night there was not a pound of iron in the 
yards. 

Alice Furnace No. 1, of the Etna Iron Works, Iron- 
ton, Ohio, has been biown out for repairs. Blanche, of 
this company, which has been in course of erection for 
the past year, will be ready for operations about October 
15th next. 

Three hundred employes of three Sharpsville, Pa., 
furnaces— Kirkpatrick, Claire and Hickory—are on a 
strike for an advance of twenty-five cents per day. 
There is no boom in the pig iron market to warrant such 
advance, and it is said the strikers have received an 
anonymous circular from some source, to which the 
strike is attributed. 


Rolling Mills:— 

It is probable that the Indianapolis (Ind.) steel rail 
mill will be changed to a wire manufactory. 

The rolling mill of P. L. Kimberly & Co., at Green- 
ville, Pa., was lighted up again the past week, with 
prospects of a steady run. 

The Trazesman says that the Knoxville Iron Company 
has started up its new gas process for melting iron, 
and that it is proving a success. 

The Kansas City Times says: The Harrison rolling 
mill has concluded its negotiations for a site, and will 
begin erecting its buildings in the east bottoms within 
thirty days. The iron mills owned by the Heims, and 
now located at East St. Louis, will be moved here 
shortly. 

Chess, Cook & Co., recently purchased at sheriff’s sale 
twenty-two lots and one tract of land 130x300 feet at 
Superior station, the property of James I. Bennett, or 
his daughters, for $7,500. Proceedings will at once be 
taken by the purchasers to obtain possession of the prop- 


-erty.—[American Manufacturer, Pittsburgh. 


The Viaduct Iron Mills, at Coatesville, Pa., which 
have been idle for seven months, have resumed opera- 
tions. They were recently purchased at sheriff’s sale by 
Worth Brothers, who have other large iron mills at 
Coatesville, It is understood a new company being 
formed will also start up the Laurel Iron Works soon. 

At the Wheatland Iron Company’s mill, Sharon, Pa., 
a recent test was wade of some hydraulic machinery in- 
vented by James Mattock, of Pittsburgh, designed for use 
in rolling skelp iron of the largest size. By it three men 
and three boys can handle an amount of iron which has 
heretofore required the services of from thirty to fifty 
men. The power is furnished by immense pumps, fur- 
nishing water at a pressure of 150 pounds to the inch. 

The Prospect Rolling Mill Co., of Cleveland, have 
started business in the old Crucible Steel Company’s 
Works, corner of Garden street and the Cleveland & 
Pittsburgh Railroad. They will manufacture all grades 
of bar and horseshoe iron and steel tires. The capacity 
of these works will be about 60 tons daily. They have 
six furnaces, and they expect to have their works all 
in complete running order in forty days. They will em- 
ploy about two hundred hands. 

The amount of money distributed among its employes 
yesterday by Brown, Bonnell & Co., says the Yougstown 
(O.) Telegram, of September 16, is the largest since the 
big plant passed into the hands of a receiver. The total 
sum is $38,000. The big mills have been running steady 
and full in all departments for the last few weeks, 
which accounts for the large “ pay.’’ Once, during the 


No. 4 mill was building at the time, and other repairs 
were making, and this sum including wages for con- 
struction. 


Steel Works:— 

All departments of the plant of the Central Iron & 
Steel Company, of Brazil, Ind., started up in full on the 
23d ult. with excellent prospects for a steady run. 

The Bellaire (O.) Steel Works are running full; the 
factory is still idle; the furnace is doing its usual work ; 
its output for August was 3,964 tons. The net steel 
output was 6,500 tons. 

The McCosh Iron & steel Company, at Burlington 
Iowa, are rupning their wire nail department full time, 
and will soon start up their barbed wire works which 
have recently been closed down for repairs. They have 
put in additicnal engine and boiler capacity, with a view 
to having sufficient power to operate a wire-drawing 
plant of their own, which they contemplate putting in 
at some future date. 

It having been remarked that Mr Odgen Bolton had 
disposed of his interest in the Bolton Steel Works, at 
Canton, Ohio, and would soon remove to his old home 
in England, Mr. B. stated to a reporter of the News- 
Democrat that the rumor was not true. They had, 
however, he said, sold an interest to Colonel J.J. Young, 
of Pittsburgh, who until recently represented the Hussey 
interest in the Pittsburgh steel works of Hussey, Howe 
& Co. Colonel Young has temporarily been made 
secretary, until the annual election of officers in three 
weeks. 

The Advance, of Latrobe, Pa., says concerning the 
steel plant to be erected there: “After a large amount 
of preliminary labor, such as drafting, corresponding, 
and making preliminary arrangements, P. J. Dalton has 
secured the contract for the foundation work of several 
large buildings and will put his men to work at an early 
day. Bids for the iron work of the buildings are in 
from a number of firms, as are also bids for the con- 
struction of the greater part of the machinery. When 
work is ounce commenced the buildings will be put up 
rapidly.” James P. Witherow is said to have received 
the contract for the machinery. 

A new manufacturing corporation has been organized 
at Pittsburgh, under the name of the Hainsworth Steel 
Company, with a capital stock of $500,000, and applica- 
tion for a charter will be made on the 26th inst. Those 
named in the application as members of the corporation 
are William G. Johnston, John Irwin, Jr., Charles 
Bailey, Thomas C. Lazear, Stewart Johnston and 
William Lyon, all of whom are at present connected 
with the Pittsburgh Steel Casting Company. It is also 
stated that the company will include others equally as 
prominent in manufacturing circles. The object of the 
company is to manufacture rolled cast steel car wheels 
by the new process, and under patents granted to Mr. 
Wm. Hainsworth, who has been superintendent of the 
Pittsburgh Steel Casting Company for many years and 
who will also act in the same capacity with the new 
concern. 


Machine Shops:— 

The Campbell Machine Company, Pawtucket, Rhode 
Island, are putting up a new building, to provide for 
increased facilities. 

The Louisville, New Orleans & Texas has contracted 
with Birmingham Foundry & Machine Co. for the re- 
building of 30 engines. 

Ground was broken for new works of the Standard 
Tool Company, Cleveland, on Garden street, near the 
C. & P. R. R. last Monday ; same to cost about $20,000. 

The Electric Machinery Co., of Chicago, has been 
incorporated ; capital stock, $100,000; incorporators, 
E. H. Haynes, Charles Steinbreiss, and H. B. Cady. 


Foundries :— 
Rockwell King is about to build a $12,000 foundry 
and factory building on Huron street, Chicago. 


A reduction of wages caused a deadlock among the 
100 employees at the Lehigh Stove Manufacturing 
Works, at Lehighton, Pa., and the works have shut 
down for an indefinite period. 

The Farrel Foundry & Machine Co., Ansonia, Conn., 
are at work upon the foundations of a new shop 100x 
250, which, when completed, will be used for a foundry. 
It is to be situated at the north end of their present 
shop. 

The strike at the National Foundry and Pipe-Works, 
Scottdale, Pa., is likely to continue for some time. The 
men say they will not work the iron from the Charlotte 





say the iron will stay and be worked. It is probable 
that the molding and pit work will be done by contract 
hereafter. 


Hardware :— 

R. Wallace & Sons Mfg. Company, Wallingford, 
Conn., have recently added a new building to théir 
plant, put in new boilers, and in other ways increased 
the capacity of their factory. 

The Union Steel Nail C. mpany, of Omaha, Neb., 
have been offered a bonus of $50,000 cash, and four 
blocks of ground to remove the!: works to St. Joseph, 
Mo. It is understood that the ofi-» has been accepted 
and arrangements made for the removal and re-erection 
of the plant, which is estimated to require about 90 
days. 

The contract for the construction of the knife and 
shear works building has been awarded to H. A. Fee, 
and work is already commenced. The main building 
will be 24x75 feet, with a wing 20x30 feet to serve as an 
engine room. The building proper will be two stories 
high, and both will be of brick, stone and iron. The 
plant will be in operation by October 15th. 


A meeting of barb wire manufacturers was held at 
Chicago, IJ]., on the 12th inst., which is likely to result 
in the formation of a strong pool. Prices are at present 
so low that the manufacturers declare there is no profit 
to be made. As far as could be learned those present 
decided that the only way to improve matters was to 
continue in a war of prices, until so many were driven 
out of business that a combine could be forced. It is 
possible that as soon as all manufacturers are made 
acquainted with the doings of the conference, another 
meeting will be held of a more decisive character. 





Fires In Iron Works:— 

Houck & Comstock’s large manufacturing works, at 
Mechanicsburgh, Pa., were totally destroyed by fire 
August 28. The firm are manufacturers and dealers in 
mining, milling and farming implements. Loss, $50,- 
000 ; insurance, $5,000 to $6,000. 

A fire broke out at the works of the Southern Wire 
Company at 1:30 P.M., last Sunday, and raged with 
great fury for an hour or two, until the fire department 
could get it under control. The works in question con- 
sist of the St. Louis Wire Mill, an establishment for 
drawing plain wire, a barb wire and steel nail factory— 
all sheltered in large buildings. The nail factory was a 
very substantial four-story brick building, constructed 
on the slow-combustion principle. The loss in these 
several departments is placed at, approximately, $30,- 
000, made up in the following way: Buildings, $6,000; 
stock, $7,000 ; machinery, $12,000; boiler, engines an 
furnaces, $5,000 ; oil, etc., $500. The loss is probably © 
fully covered by insurance of $100,000 placed with H. 
M. Blossom in a large number of companies.—[Age of 
Steel, St. Louis. 


Miscellaneous:— 
The Marion (O.) Malleable Iron Works, propose to 
establish a $50,000 plant at Leavenworth, Kan. 


A charter has been granted to the Boies Steel Wheel 
Company, of Scranton, Pa. The capital stock is 
$500,000. 

Ground will shortly be broken at East Chicago for the 
erection of a large car-wheel works. A plant is also to 
be built in the same locality for the manufacture of 
dump cars, stationary engines, etc. 

The United States Cold Bending & Coiling Pipe Com- 
pany has been incorporated at Chicago ; capital stock, 
$250,000 ; for manufacturing ; incorporators,G. W. M. 
Reed, G. H. Rozet and J. W. Cotton. 


Incorporated: The Hoyt Frog & Crossing Company, 
of Chicago; capital stock, $1,000,000; incorporators, 
Frederick J. Hoyt, William E. Wolff and Frank L. 
Taylor. 

Sealed proposals will be received at the office of the 
Supervising Architect, Treasury Department, Washing- 
ton, D. C., until 2 o’clock Pp. M., on the 29th day of Sep- 
tember, 1888, for the labor and materials required to 
furnish and putin place the iron vault doors for the 
Court House, etc. buildings, at Macon, Ga., and New 
Albany, Ind. 

Sealed proposals will be received at the office of the 
Supervising Architect, Treasury Department, Washing- 
ton, D. C., until 2 o’clock Pp. M., on the 22d day of Sep- 
tember, 1888, for the labor and materials required to 
furnish and put in place the iron vault doors for the 





Furnace. Two cars of pig iron were sent to the pipe- 





Herbert Ayer regime, the pay amounted to $46,000, but 


| works op Saturday afternoon, and members of the firm 


Court House, etc., buildings, at Nebraska City, Neb., and 
| Waco, Texas, 





IRON TRADE REVIEW. 























CLEVELAND BUSINESS DIRECTORY. 





BUSINESS DIRECTORY. 





Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, Const 
ws. 














PUMPS AND HYDRAULIC MACHINERY. 


Send for new No. 19 Catalogue. 


27-37 Ovid St., SENECA FALLS, N. Y. 


60 Barclay St., NEW YORK. 





Cutting Keywa 


o apie. 





- and making Ke 
smallest work, with accuracy and rapidity. 


Send for circulars and description. 


MORTON MANUFACTURING CO. 


MANUFACTURERS OF 


Morton’s Lightning Keyway Cutters & Key Makers | = 


MADE IN SIX SIZES, 


s from 24 inches long down to the 


MICH. 





CONDIT, FULLER & CO., 
PiG & BAR IRON. 


(2 Wao 23. } CLEVELAND, 0. {61 t0 96 Riverst..cor. Main. 





CLEV. LAND ROLLING MILL CO.. 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE **° PIG IRON. 


101 St. Clair St., Rooms 20 to 22. 
CLEVELARD, O. 


Tuttle, Ozgliebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic and Menominee 
Districts. 


CLEVELAND, O. 


WILLIAM F. JARVIS & CO., 


(Successors to Cuas. Himrop & Co.) 


DETROIT, MICH., 


Pil EET. 


Sales Agents for follow brands Lake 
Superior Shave Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


State of Michigan Tennessee 
& R.R. Co.’s brands, viz 


South Pittsburg, Sewanee, 
Alice and Ensley. 
Brier Hill Iron and Coal Co.’s brands, viz.: 


Brier Hill Scotch, Tod, Grace, 


and Bessemer, 
and Globe Iron Co., Jackson, Ohio, 





" 





Sales Agente for 


Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 


H. E. COLLINS & CO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURGH, PA. 


Saml. L. Mather Fred. A. Morse, 
Prest. & Treas. Secty. 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 


Superior. 
Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND. O. 


FOUNDRY COKE. 














Boiler Makers. 


MITH & TEACHOUT—(Ketablished mn.) 
Boilers, Tanks, Stills, etc. 644 Broadway 


Bridge and Boiler Builders. 


at) Ae BRIDGE AND ROTLER 

WORKS, mfrs. of Arch and Truss Bri 

Boiler Tanks and Oil Stills. Bet. Wasson te be 
and Case Ave. 








on 

















Carriage Bolts. 


HE COLWELL & COLLINS NORW 
BOLT CO., manufacturers of stem | it 
Carriage and Tire Bolts. 











Coal, Iron and Ore. 


NDREWS, HITCHCOCK & CO., Briar Hill 
Coal and Pig Iron. 101 St. Clair St. 81 


ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank aud Superior Sts. 61 

QS ARGRE. A.T., wholesale a ae Iron, Nos. 
173, 175 & 177 Merwin Stree 33 


File Works, 


TSDUsTRY FILE WORKS, A. & H. Gough, 

f’rs of Files and Rasps, equai to tne best 
English file. Old files re-cut. Ail kinds of Job 
Grinding. Office ana Works, 38 Columbus and 
33 Winter street 18 


























Foundries 
OWLER & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 


bee >, 1 BOGGIS FO FOUNDRY co. Fine 
Gray Iron Castings. 73 Central Way. 


ITZSIMONS aa Rd. 508, , Boling Mill and 
specialty. 


rey ¥ he lis 
Nos. 426 to 432 Bn ag 


C 

















Foundry Facings. 


LEVELAND FACING MILLS, qennar? 
Facings, Cor. Scranton & Carter Sts. 21 





Rochester, N. Y. 


00OD-WORKING | itn edy of Gand 


for Catalogue. 8S. Graham & Co. 


Ges. » WILLIAM, manufr. of Saskia. 

ists’ Tools, Lathes, Planers, and Pat. Gear 

Dressing Machines. 10 Brown’s Rac. 
Struthers, o. 

ob ay eae BROS. & CO., manufacturers of 


Box Annealed Common and Refined Sheet 
Iron, and Superior Quality Shingle-Bands. 61 


ALEX. LAUGHLIN & C0., 


Engineers and Contractors, 


WavDE BvuILprina, 























CLEVELAND, O. 


Will contract to erect, equip and 
tion Rolling Mill Plants o 
description. 


lace in opera 
every 


Regenerative Gas Furnaces 


—AND— 


Artificial Gas Producers, 


A SpeciaL Feature. Estimates Fur- 
NISHED ON APPLICATION. 





Walker Ss Tool Holder. 
or hola dril ream 

for lathe work. Provents boosh, 

ing or a yr Can also be used 

and reeming 

holes ~ and, and tor 

reaming Facies under drill 

presses, ete. Five hold- 

ers in aset. Made with 





B® 
Ouble handle, when require 


Walker Mfe. Co.. OLiVELAND. Oo. 








Hardware and Irom, 
INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and = 


HE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 

















Hardwood Lumber, 


bY fd & BARRISS, dealers ia all kinds of 
Hardwood Lumber. 130 Central Way. 51 














Lumber. 
ISHER, WILSON & CO., Wholesale lumber 
dealers ag ee 00d), rough and dressed 
yan. oo timber, lath, shingles, etc. 47 Contzal 
ay. 








Machine Sbopza. 





Bo: GEO. A., Machine Shop, Wood and’ 
Metal Patterns. and Experimental Mach- | 


inery and General Jobbing. 154 Frankfort St. 


Steel Stamps and Stencils. 


ILEHARTY, J. & Co., Rubber Stam Ss, 
Seals, Stencils. ‘inns street. 
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New “PRINCESS”’ Tricycle. 
J. A. Weston & Co., Mfrs. 


34 LOCK ST. SYRACUSE N. Y. 
Catalogues & Discounts to the trade. 


Also Manufact- 
urers of 
—PATENT— 


Steel Wheels 


for the trade. 









LECT ROTYPE 


ek NGRAVING CO. 








Akron, O 
5. CO., steam Boilers, Heavy 





oNEIL, J.C 
Sheet iron Work. &o. Repairing promptly 
execu 


APLIN 


























wn 
4 
Px RICE & OO., manuf’rs. of Stoves 
~— ent ene: re and Hollow Ware, dealers in Tinners’ Stock, 
y etc. 
12-hour vonnellsyille Coke, EBSTER, CAMP & LANE MACHINE 
ec P mene arene : , Founders and Machivists, 12 Main 
—) W. J. RAINEY. = |S 
‘ Mercantile Bank Bldg.. Cleveland Alliance, O. 
: ° HAPMAN GQ. L., builder of Engines and 
Pittsburgh & Wheeling Coal Co., Machines Also Jobbing and Repairing. 
Miners and Shippers of Columbus. 0. 


OHIO STEAM COAL AND COKE. 


Mines ent the Cleveland, Lorain & Wheeling 
R. R. Capacity, 2,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, O. 
Lake Shipping Point, Lorain, Ohio. 





E.C. POPE, 


COMMISSION DEALER IN 


lron Ore, Pig Iron: 


AND METALS. 
CLEVELAND, OHIO, 


H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
Exclusively Pig Iron, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, 0- 





ITY BOILER WORKS, manf’s of Stationary, 
Portable, and Locomotive Steam Boilers. 
All work warramed. Borger Bros. & Co. 


Canton, O. 


OVELTY IRON WORKS, Mill Work, Shaft- 
ing, Engines, Imperial job printing press 











etc. 








Hinckley, O 


a W.S. Tin cans of every description 
Large job lots special prices. Correspondence 
solici 81 











Meadville, Pa. 


URRY & CO. general jobbers in Onstings, of 
all kinds. 








>, H. OUTHWAITE. W. G. POLIAWS. 
j. H. OUTHWAITE & COC., 


Exclusive atteution given to 
Lake Superior and Menominee Rang 


iron Ore. 


CLEVELAND, O10, 





UNION 


ELEGTROTY PE 


FOUNDRY’. 
B99 SHERIFFS VEL ANDO 














Manstield, O. 


i ARSFELD STEAM BOILER WORKS, 
Steam Boilers, Oil and Water 
Tanks. and all kinds of Sheet Iron Work 











Niles, O. 


BEVES BROS., Manufacturers of Boiler, 
Tank and Sheet Iron Work, etc. 64 












anh STEARNS 
uma SILENT 





FINEST FINISHED, 
THE 
Y LATEST 
SoLo Cir worarens 
BY THE Uh E.C.STEARNS &Co. 
TRADE SY PAGUSE, N.Y. 





The Daisy Patent Natural Gas Burne. 


For all kinds of Stoves. Furnaces, and Open Grate. 
ill produce more heat than apy other burners 
ever made. Manufactured by 


Harmon, Cibbs &Co., Corrv, Pa. 


L 
FF OAISyY oe 


Wr 000.555 
AG. & COZ 


Lipp uur uit uN baat 
ny Le ») A 











ee 

























































5 





& 
p 
é 
é 
: 
; 
¥ 


















IRON TRADE REVIEW. 





657 











Orrror oF Laon TRaDE REVIEW. 
CLEVELAND. O., Wepnespay Evenina, September 19, 1888. 
Iron Ore. 


There is an increasing demand for Bessemer ores, 
and not a day passes without bringing to Cleveland 
from one to half a dozen buyers. The ore men are sur- 
prised at this great demand, coming, as it does, late in 


the season, and are looking for its cause. With steel 
rails at $28 at tidewater, and $29 in Pittsburgh, and 
with the absence of orders from railways, the extra- 
ordinary demand for Bessemers seems hard to under- 
stand. Careful investigation, however, discloses the 
fact that the consumption of Bessemer pig for purposes 
other than rails is something enormous. It is exten- 
sively used for structural purposes, nails, boiler plate, 
wire, and what has seldom been the case before, an im- 
mense quantity has been rolled into bars, to take the 
place of iron bars. Steel bars have probably displaced 
iron to the extent of 25 per cent. in the Western market, 
this year. If the steel rail market were strong, and the 
other conditions named remain, there would be a verit 
able famine in Bessemers. Ores for mill and foundry 
irons are in good demand. Prices have advanced at 
least in proportion with the increase in lake freights, 
which would be a benefit to mine owners, had they any 
quantity tosell. Most of the product was placed early in 
the season and the advance in freights is a hardship to 
producers. To-day probably one-half of the ore shipped 
each week is wild, and the same ratio will remain for 
the balance of the searon. Owing to the increased 
demand, there is a disposition to get down as much ore 
as possible in excess of sales, to even up. If, to quote 
one producer, one firm should be able to get down 10,000 
tons in excess of sales, and get 75 cents a ton more than 
was the early price, the 40 cents of extra freight would 
leave a margin of 45 cents, which would go toward 
meeting the loss on a similar quantity sold cheaply, and 
on which the freights had increased. 
Pig Iron. 

The demand for pig iron still continues, and the mar- 
ket is very active. Grey Forge iron seems to be the 
most in demand, and every week brings higher prices 
than its predecessor. Foundry irons have sympathized 
with the advance in Grey Forge and Bessemer irons, 
and are selling now freely at $1.50 per ton higher than 
they were in July, and very few, if any furnaces, have 
any stock on hand. Stocks of coke iron at the furnaces 
have been reduced within the past five months, fully 
fifty per cent. Consumers are anticipating their wants 
and covering their contracts for some months to come, 
which is a pretty good indication how they feel as to 
what course the market is most likely to take. Silvery 
irons do not, as yet, seem to have been affected as much 
as lake or foundry irons, butthey arein good demand, and 
commanding fully 75 cts. to $1.00 per ton more money 
than they did a few months ago. Lake Superior char- 
coal irons are the weakest on the list, but there is no dis- 
position to shade former prices on this grade of iron. 
The increased cost of ore by reason of the higher lake 
freights and the anticipated advance in the price of coke 
have had their influence in advancing the prices of iron, but 
the main cause is the large demand there has been from 
consumers. The consumption of pig iron still continues 
to be very large, and statistics indicate that the produc- 
tion to-day is not much, if any greater, than the actual 
consumption. If the present demand continues much 
longer, there is almost sure to be another sharp advance 
in the near future which is not at all to be desired, as 
prices are getting now close to the danger point where 
foreign irons will commence to be imported. There is 
something like 1,800,000 tons of pig iron in store in 
Great Britain, ready to be forwarded into this country 
just as soon as any considerable advance is recorded. 
We quote, f. o. b. cars, Cleveland, four months : 


CHAROOAL PIG IRON. 
Lake Superior Charcoal all numbers... = 


BITUMINOUS AND OOER 1 IRON. 


+22 00@24 50. 


























No. 1 Bessemer.. $18 70@19 20 
No.1 foundry, all lake ores 17 70@18 70 
Bs I a 6 70@17 70 
No.1 mame tay lake ores, with cinder mixture............ 17 20@17 70 
TO. BOMBED cscecctaniuocsdainents 16 16 70 
No. 1 silvery, native Ohio ores 16 1750 
No. 2same 15 16 50 
No. 1 gray forge, red short 16 70@17 20 
No. 1 gray EE ESR RI EERIE RRR 16 20@17 70 
No.1 American Bootah ( (Bias MING i cchtiieiaatiibehbinin ovnasad 17 7€@18 20 
No.2 American CNR eT whee 16 70@17 70 


iieadbanees’ Iron. 
There is a steady demand for bars, the mill price 
being about $1.70. Car works are still inquiring for 








material, and the mills are quite busy. Sheets are a 
trifle scarce, and have advanced, No. 24 selling at $2.90, 
and No. 27 at $3.10. 

Scrap Iron. 

Old American rails are stil] held at $25@$26, but find 
Tittle sale at that figure. A lot of rails, including some 
street rails and light material, was sold during the week 
at $22.50, and some turnings at $15.50. Car wheels 
are dull. 

Hardware. 

The condition of the market remains unchanged, and 
the jobbers are preparing for the largest Fall trade in 
many years. 

DETROIT PIG IRON MARKET. 
Reported for the Iron Trapg Review by William F. Jarvis & Co. 

Analyzing the pig iron market, we should say that by 
far the most difficult iron to obtain, at ruling prices, is 
Lake Superior charcoal. Nearly every one reports that 
their stocks are well sold up, and advances ranging from 
50 cents to $1.00 per ton above ruling quotations are 
obtained for particular grades. Next to the scarcity of 
Lake Superior charcoal can be placed Gray Forge iron. 
The large demands made upon the manufacturers by the 
pipe works and rolling mills have forced prices to a con- 
siderably higher basis. Southern foundry irons 
are easier to obtain, and, while no concessions are 
granted, a strong pressure brought to bear upon these 
higher grades might be more effective than upon the 
lower. While the early call for ore from Lake Supe- 
rior was chiefly confined to the Bessemer mines, non- 
Bessemer seems now to have the call, but the prices are 
not higher net to the miuers than formerly, owing to the 
advance in lake freights. At the same time, a larger 
volume of ore is being shipped weekly now than in 1887, 
and it is expected that right up to the close of navigation, 
vessel capacity will be used to its fullest extent in carry- 
ing ore. This is evidenced already by the majority of the 
vessels going back from Lake Erie ports light, in order 
to save time and take advantage of the ore freights as 
they exist to-day. Altogether, the market is in a very 
healthy aad strong condition, and is fairly quotable 
to-day, as follows (Sept. age 


Lake Superior Charcoal, numbers, $20 
Superior Coke, all ore. Be TG 40 3, Lake 
cinder mixed, $18 50@$19 00 a dard Ohio Blackband, 
$20 25; Southern No. 2, $ tr tees con Southern Gray Forge, 
$16 25@$16 75; Southern Silvery, $17 0U@$17 50; he og | County 
Ohio) Silvery, $18 50@$19 00; Old Wheels, $20 50@$21 


CINCINNATI PIG IRON MARKET. 
Reported for the lron Traps Review by Rogers, Brown & Co. 
The leading phases of the market are unaltered since 
our last report. Business has been on a liberal scale. 


$2050; Lake 
rg coke, 
19 75@ 





| Some transactions are pending involving large blocks of 


iron. It cannot be said that there is any further 
advance since last report, but there is firmness in all 
kinds of irons. Mill irons continue very scarce, and 
there are few furnaces, North or South, that will quote 
them at any price. Foundries and rolling mills gener- 
ally are well supplied with orders, and feel hopeful of 
the future. Quotations are unchanged (Sept. 15) : 

Hor Buast Founpry.—Ohio and Southern Coke, No. 
$17 50@$18 50; Ohio and Southern Coke, No. 2, $16 50@$17 50; Ohio 
and ouspers Coke, No. 244. $15 50@816 00; Ohio Soft Stonecoal; 
No. 1, 817 00@$17 50; Ohio Soft ivcreat ‘No. 2, $15 50@816 00 ; 
Mahoning and Shenango Valley, $1750@$1850. CHarcoaL 

anging Rock Charcoal No. $21 00@§22 50; Hanging 


Rock Chargoal No. 2, $19 50@$22 


2°00; Tennessee and Alabama 
Charcoal No. 1, $18 50@$19 50; Tennessee and Alabama Char- 


coal No. 2, $17 50@$18 00. Foraz—Strong Neutral Coke, $14 75@ 
$1500; Mottled Neutral Coke, $1350@$1375; Cold Short 
$ WHEEL snp Ma.ieaBLe—Southern 
Car Wheel, $20 00@25 00; H ng Rock Charcoal, $22 00@ 
$25 00; Lake Superior Malieable Car Wheel, $21 00@$22 00. 
LOUISVILLE PIG IRON MARKET. 
Reported for the Iron Trapz Review by Geo. H. Hull & Co. 
The market continues firm, and advices from all points 
show that present prices of iron are held up. Where 
parties desire large blocks of iron for immediate deliv- 
ery, it is difficult to place orders, as furnaces generally 
are largely sold up to January. Silver gray iron contin- 
ues very scarce, and but few of the Southern furnaces 
are able to furnish any of that quality. None of the 
new furnaces have yet come in blast, and it is difficult 
to tell when they will be making iron, though it is 
thought some time during the next 60 days. Old rails 
are held at $24.00 ; old wheels, at $21.00. We quote as 
follows (Sept. 17) : 


Southern Uokxe, Fie. yi Foundry, $17 00@$18 00; South- 
ern Coke, No. oundry. $16 00@ $16 50; Southern 
poke. No. 2%, Foundry, 13 m: $16 00; Gonging Rock Coke, “ 

Foundry, $17 =i anes Roe pareoal, 


harcoal. No. oundry, 


harooal, No.1 Mill, ‘sib 75@ 816 90; 


Short, $14 ea 75; Sou 
ottl ra reat 50@$13 75; Southern Car 


White and od, different ¢ 
Wheel, rands, Southern Car Wheel, 
other ae $19 Brands 25; Hanging Rock, vee Blast, $22 25 
@$25 25; Hanging Rock.Warm Blast, $19 25@ $20 25 


ST. LOUIS PIG IRON MARKET. 
Reported for the Iron Traps Review by Rogers, Brown & Co 
Our market here is still closely contested by sellers, 


but at the same time in leading kinds of iron it is impos- 
sible to get concessions to any extent. The leading 
foundries are well supplied for the remainder of the 
year. There is, however, a moderate sized business 
transacted from day to day, and the column has been 
growing in the past week or two. The new Etowah 
brand of Alabama coke iron is expected to appear in 
this market soon. We quote (Sept. 15) : 


we ay 7 peaniey ~Bowttarn No. 1, $18 59@$19.59; Southern 
No. 2, $18.00@$19 00; Missouri No i, $17 00@1800: Missouri 
No. 2, $16.50@$:7. 50. Coal and Coke brons. —Southern No. 2, 
$17 00@$18 00; Ohio Softeners, $18 0921 00. rive Irons — 
Southern No. 1, $15 50@$16 50; Southern No. 2, $15.00@16 00; 
Missouri, $16 00@ 16 50. Car Wheel & Malleable [rons.— South- 
ern, 00@24 ke Superior. $20 50@21 50; Connellsville 
oar East St. Louis, $4 45; Connellsville Coke, St. Louis, 


PITTSBURGH PIG IRON MARKET. 
Reported for the Iron Traps Review by A. H. Childs. 

The advance hitherto reported has been well sus- 
tained, but all excitement has subsided and the market 
has been very quiet for the past week or ten days. 
There has been the usual talk of a reaction in prices, 
but the furnaces are well sold ahead and can afford to 
calmly await the time when buying must be resumed. 
gpa are (Sept. 17) : 


@ Iron. —No. 1 Foundry, $18.90@$18.50; No. 2 Foundry, 


; gir (O@$17, 50; Gray Forge, $16.50@$17.00; White and Mottled, 


$15.50@$16. 00; Warm Blast Charcoal, $22.00@$24.00; Cold Blast 
Charcoal. $24.00@ $28.00, Bessemer. $18.00@$18.50: four months. 


CHICAGO PIG [RON MARKET. 


Reported f for the Iron Trapg Revisw by Rogers, Brown & Co., 
Backman, Resident Agent. 


The week under review has seen some large orders 
placed in this market. They have been for both Lake 
Superior iron and Ohio softeners, and the prices realized 
have shown a slowly improving state of the market. In 
ordinary states of the market it is hard for sellers to 
resist good cash offers on round lots a shade below full 
quotations, but nearly every day witnesses such events 
now. Furnaces are not disposed to push prices too 


high, and there has been no further advance this week. 
ere 


Machinery Out of Kelter. 

The machinery of the new steamship, City of New 
York, is evidently not yet in good working order, accord- 
ing to the statements of an English correspondent of the 
New York World. The magnificent steamer is now on 
her second voyage to New York, and waa delayed several 
hours in getting out of the Mersey. She had a large 
passenger list, and there was confusion and discomfort 
in getiing the people on board. The baggage for cabin 
use was not sorted, and passengers had to sit up the 
greater part of the first night because they couid not get 
their wearing apparel. In going down the Irish Sea 
there were hot journals to contend with, and at Queens- 
town there was a delay waiting for repairs. Ali of the 
passengers went ashore, where they hired everything on 
wheels that could be had in town, and bought loads of 
shamrock and blackthorn as mementoes. It is said that 
an imperfect circulating pump was the cause of the 
trouble with the machinery. The consumption of coal 
on the last passage averaged 350 tons per day. 

Are You Intending to Build a Home ? 

If so send us your address and 50 one-cent stamps or 
postal note for our new book containing over Fifty 
Different Styles and Pians of Houses, costing from $2,000 
to $3,500, suitable for city, town or country, arranged by 
the best architects in the United States and Europe. 
The book gives pictures and plans of each house, show- 
ing just how they look when completed. Any carpenter 
can build from these plans. If you ever intend to build 
a house, write at once, as this advertisement will not 
appear again in this paper. F. C, SHEPARD, 

Evansbu rg, Pa. 





A CALIFORNIA company, witha capital of $1,500,000, 
will establish a big iron plant near Milford, Utab, that 
will employ about 1,600 men. 

—_— _ 


LIST OF PATENTS. 


Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 

Reported expressly for this paper by H. 

(late Ex. U. 8S. Patent Office), 

Blackstone Building, Cleveland. O 

BEARING DATE SEPTEMBER 11, ao 


Asbestos, preparing, C. A. Faure, New York, Y. 

Cutting tapering or irregularly shaped Ee. tool for, F. 
Josett, Lima, 0. 
Forge, pertable, W. T. Kellogg, Lansingburg, N.Y. 
a wrench and staple-puller, combined, J. H. Hebbleth- 
aait 
inge leaves, making, W. |’. Hart, New Britain Conn. 
inge, spring, L. M. Devers, and F. W. Hoefer, Freeport, Ill. 
Lathes, back gear for turning. J. R. Baker, Kendallville, Ind. 
Nail. wine. ¢. F. Hamel, Pittsburgh, Pa. 
Ore-feeder, J.C. Gibson. San Francisco, Cal. 
Ore-separator, %. C. Schill. East New York, N. Y. 
Tack-driving machine, E. Woodward, Somerville, Mass. 


T. Fisher> 
Patent Attorney, 34 
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$60! AMERICAN GIANT DYNAMO. 


Electro-Plating and Electrotyping Machines 
IN ALL SIZES, 
FROM $60 UPWARD3. 
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Cheapest 
and Best in 
the Market. 





KXnown to the Axsts. 


“ POWDER, FUSE, CAPS, 


Electric Mining Goods, 
AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 
HERCULES POWDER COMPAN 






Headquarters 
for everything 
in the Plating 
and Polishing 



















HZEROULES, 
THE GREAT STUMP AND ROCK 


ANNIHILATOR. 
















Polishing 
Materials. 


ZUCKER & LEVETT CHEMICAL CO.. 


ESTABLISHED 1863, INCOKPORATED 1881. 


SOLE MANUFACTURERS & PATENTEES, 
Works: 538 to564 W. Sixteenth St. Office: 36 to40 Eleventh Ave.,New York, U.S,A. 
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Write to us! and’ see, how you} cani'get?‘one © eo. 


The Cleveland Printing & Publishing Co., 


CLEVELAND, 


o. 













Is needed by every Manufacturer. 


PUBLISHERS, 
CLEVELAIND, ©. 


INSURANCE POLICY RECISTER. 


ONLY ONE DOLLAR. POSTACE PAID. 


We will send the above Register as a premium, to all new subscribers, who send in 
their names for the Iron TRADE Review, for one year. Price, $3.00. 


THE CLEVELAND PRINTING & PUBLISHING CO., 





SERIES. 
{8mo, Green Boards. Price 50c Each. 


AMPLY LLLUSTRATED WHEN THE 
SuBJEcT DEMANDS. 
No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By - Armstaong, C. E., 2d 
— with an Besay on High Chimneys: by 


Pinzg: 

a 2-Steam Boiler Explosions; by Zerah Col- 

No. $~Practical Desi ning of Retaining Walls; 
by thee acob ‘AB. 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. 

o 5—Ventilation of Baiaings: a Si F. ow 3 
Edited and Enlarged by Greenleaf. 
2d Edtion 
o. 6—On the Designing and Construction of 
Storage Reservoirs; Arthur Jacob, A. 

No. 7—Surcharged and Different Forms of Re- 
taining Walls; By Jas. S. Tate, C. E. 

No. 8—A Treatise on the compound Engine; by 
Joan Turnbull, Jr. 2d Edition. With Additions 
by Prof. 8. W. ‘Robinson. 

No. 9—Fuel; By C. William Siemens, D, C. L., 

to which is appended the Value of Artificial 

els as Compared With Coal; by John War- 


No. 10—Compound Engines; Translated from 
the French of A. Mallet. W 
penettenn Practice, by R. H. Buel, C. E. 2d Ed- 

ion 

No. 11—Theory of Arches; By Prof. W. Allan. 

No. 12—A puaces of Voussoir Arches; by Prof. 


. Cai 
No. 1 13--Gases Met With in Coal Mines; B 
J.J, Atkinson. 3d Edition. Revised. To whic 
is added The Action of Coal Ducts. by Ed. H. 
woe, Jr., E. 
a2 14—Friction of Air in Mines; by J. J. At- 
inson 
No. 15—Skew Arches; by Prof. E. W. Hyde, C.E 
ae. 16—A Graphic Method for Solving Certain 





No. 19—Strenth 
Loads; by Prof. W. Allan. 
No. 20—Bridge and nee Centres; by John 


of Beams Under Transverse 


Master. 


Strains, with various tables of results of exper- 
iments. From the 





No. 26—Practical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 

oO. ix Boiler Incrustation and Corrosion; by 
owan. 

No. 28—On Transmission of Power by Wire 

3; by Albert W. Stahl. 

N + Injectors: Theo and Use; translated 

from the French of M. Leon Peuchet. 

No. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Rogers. 

No. 31—The Sanitary Condition of welling 
Houses ip Town and Country; by Goorge E. 

Waring, Jr. 
able Making for Suspension Bridges, as 
apne in the construction of the Kast 
miver Bridge; by Wilhelm Hildenbrand, C. B 
33— Mechanics of Ventilation; by George W. 
Rafter. Cc. E. 

No. 34—Foundations; by Prof. Jules Gaudard. 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G@. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel! 

No. 37—Geographical Prank Dew its Uses, Meth- 
oteand) Results; 3 Frank eaux Carpenter 

Seman tressesin Framed Bridges; 
83 Pra Prof. Wm. 

No. 39—A Handbook of the Electro-M 
Telegra: raph ; by A. E 
pher; 2d edition. 

No. 40—Transmission of Power by Compressed 
Air; by Robert Zahner, M. E. 

No. 41—Strength of Materials; by William Kent. 
0, 42—Voussoir Arches, applied to Stone 
pridaes, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

No. 43—Wave and Vortex Motion; by Dr. Thom- 
ne ov daw far of John Hopkins Universit 

rbine Wheels; by Prof. WP. Trow- 


netic 
i. Loring, a practical telegra- 





no :45~Thermod ynamics; by Prof. H. T. Eddy. 


He, a foemaking Machines; from the French 


ith Results of | N 


No. 23—The Fatigue of Metals Under Repeated | No, 
German of Prof. Ludwig | No. 


nptch a ey 
PL ATING M 0. 47— es: the ere orms an ses 
wo =» | ED Van Nostrand Science | *c:Xzteustsi'uinks: ty JD. ©. Deltoos.— 


of Articulated Links; by J. D 
No. 48—Theory of Solid and Braced Arches; by 
Wm. Cain 
No. 49—On the Motion of a Solid in a Fluid; by 


homas Craig 
aj Ae their Sanitar 


No. 50—Dwellin 
rrangements; by Prof. 


Can- 
struction and 


TM. as. 


eld. 
No. 51—The Telescope, its Construction, &c.; by 
Thomas Nolan. 
No. 52—I maginary Quantities; translated from 
the French of M. Argand; by Prof. Hardy. 
No. pene Coils: how made and ied used 
ition 
—Kinematics of Machinery; by Prof. Ken- 
nedy; with an a by Prof. Thurston. 
No. 55—Sewer Gases; by A. De Varona. 
No. 56—The Actual be es Pressure of Eatth- 
work; by Benj. Baker, M. Inst C. E. 

No. 57—Incandescent Electric t iehts: by C-mpt- 
Ay Du Koncel and Wm. Henry Greece :2d 
tion 
No. 58—‘The Ventilation of Coal Mines W. 

ae et 8.58. 
59—Railroad Rerqonnics: or Note’ with 
oe by S. W. Robinson, C. E. 
ag = 60—Stren pe of Wrovght-iron Bridge Mem. 
bers; Robinson, C. 
No. Bi Pctable Water, and the Different Meth- 
. “3 Detecting Impurities; by Chas. W. 
‘olka 
No. bs Geter Theory of the Gas Engine; by Du- 
gald Cle 


0. Sie Drainage bp Sanitary Plumb- 

ing; by W. P. Gerhard; 2d edition. 

No. 64—Electro-Magnets; by Th. Du Moncel. 

No. 65—Rocket Logarithms to Four Places 
Decimals. 

No. eee Machinery; by Silva- 
nus P. 

No, 67—Hydraulic Tables; by P. J. Biggs. E 

No. 68—Steam Heating; by Robert “% 

pe Ne hemical Problems; by Prof. Foye; 

ion 
a 70—Explosive Materials; by M. P. E. Ber- 


No. nw PS Hlectricity; fio Hopkin- 


ral quations. by Prof. Geo. L. Vose.| son, J. A. Schoolbred 
ne 7—Water and Water Supply; by Prof. W.| No, "2 -eoographioal Sarvs ing; Geo. J. 
H. Corfield, M. A. Specht, be x 7. 30 hn B. McMaster 
Me. §—Sewerage ani and Sewage Utilization; by! and H. F TWattine, 
‘ F To orfield No. 78—Symboli bra; he Aigeb f Al- 
It is made of Spring Steel and has a nice Leather Case t ic Algebra; or the Algebra 


gebraic Numbers; by Prof. W. Cain. 
o. 74—Testing Machines; their History, Con- 


a 1ereation and Use; by Arthur V. Abbott. 
IEMESESTANSENSGEESEUSENOEGEDAEKIIOSEO== = we a eee oivess by Richard H. Bool. 0.2.| "his asese Rage ede ee a 
ferees Ge : ; . »C. E. achines; being a supplement to Dynamo- 

No. 22—High Masonry Dams; by John B.Mc-| Electric Machinery. by Prof. Silvanus P. 


Thompson. 

76—Modern Reproductive Graphic Proces- 
ses; by Lieut. Jas. 8. Pettit, U.S.A 

77—Stadia Surveying; the theory “of Stadia 


Glenn Brown. 

No. 81—Water Meters: Co 
Acourede, Delivery, etc. Distinctive Features 
of the Worthington, Kennedy, Siemens and 
Hesse Metors; by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
of Antiseptics; by Samuel Bagster Boulton 


‘parative Tests of 


No. 83—Mechanical Integrators; by Prof. Henry 
S. H. Shaw, C. E. 

No. 84—F low of Water in Open Channels, Pipes, 
Conduits, Sewers, etc.; with tables; by P. J 
Flynn, C. E. 

No. 85—The Luminiferous ther; by Prof. D 
Volson Wo 

No, 86—Handbook of Mineralogy: Determina- 
tion and Discription of Minerals found in the 
United States; by Prof. J.C. Foye. 

No, 87—Treatise pd the Theory of the Construc- 
tien of Helicoidal Oblique Arches; by John L. 
Culley, C. E. 
o.88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufacture 
Properties and Analysis; by Lieut. John P. 
Wisser, U 

No. OO iavary Motion; as Applied to the Gyro- 
scope; by Gen. J. G. Barnard. 

No. 91— re My my Barometric, Trigonometric 
and Spirit; by Prof. I. 0. Baker. 


LATE ADDITIONS. 

No. 92—Petroleum: its Production and Use; by 
Boverton Redwood, F. C. F. 

No. 93—Notes Embodying Recen Practice 
the Sanitary Drainage of Buildin ngsi with mem 
oranda on t the cost of Plumbing Work; by Wm. 
Peal Gerhard, C. 

4—The Treatment of Sewage; by Dr C. 
Revmalt Tidy. 
CLEVELAND PRINTING AND PUB. CO., 


Cor. Wood and St. Clair Sts., Cleveland,O. 





««* Copies sent by mail on receipt of price. 
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CLEYELAND WHOLESALE PRICES. 


HARDWARE. 





Anciee per lb. 
American... cesses L0ts dis 200@2045 
F PIGNts......serercedeccerecescescrscssees sooes 10¢ 


Anvil Vise and Drill. 



















Millets Falls Co. $18... wate «ees 20 
Cheney Anvil and Vise.............. is 25 
Augers and Bits, 

WRITE WURB cas anedernkoiet doused dis 60£10 
pein a sesces . dis 60&5 
Cook’s Douglass “Mfe. Co .. geoseseveoneree dis 56 
Russell Jennings’ augers and bits, ...........0. dis 25 
Expansive Bits, Clark’s small. $1 
large, $B ccccccserercrssosscssseee ere) 
Hollow Augers, Ives’. dis 25410 
‘Lollow Augers, Bonney’s Adju 
® doz. $48... 7 ees dis 40.410 
‘ earns’ ust. 
“oe ww Augers vere dis 2810 
( BOE, Biss ban cnecsases osapeecicnecsanrceenns per gross é 
gimlet Bit Stock Drills................ dis 50£10£10 
Ship AUGETS... -..ccccccccssccscessscceres coves dis 15@15£10 
Awl Hatts. 
, brass ferrule,"...........- ¥ gross $3.50, dis 45 
ney sewing, short............ ® doz a 00, dis 40410 
Patent sewing, ]ONG ........c0.--20+ss0008 1.20 @doz net 






Patent peg, plain tOp, ........$10,00 ® gro., dis 45 
Pat. pes eather top, .........$12.00 ®gro., dis 45 


Awls, Brad Sets, &c- 


Awls, Sewing, Common......... ® gross $1.°5—dis 35 
Awls, Shouldered Peg® gross.. .00—dis 45 
Awls. Patent Pew.........0:...csseee aks gross Ya 45 
Awis, Shouldered woes ---$3.00—dis = 
Awls handled brad... ..$7.80—dis 

‘wis handled. scratch...... cual 50 * gro dis Soui0 
Awls, socket scratch............00-... 1.50 ® doz dis 25 


Brad ie. No. 42, $10.50; No. i 


























$12.50 dis 60 
Brad Sets, Stanley’s Excelsior, No, 1. : 
$7.50.. dis 30 
*xes. 
Makers’ and eutcct iceenceill “then ent 
1 peaetecnmmmemeencnesaee ok 
Full polished... Se odie Sioa aaiads aa adi caias ..$8 00 
Axle Grease. 

Frazier’s. in bulk.............. keg ®Ib 4c; pail 5c net 
Frasier’s, DOT RTOGB ....cccscecsssnsececcssccencessvosecees $9.50 
Bag Holders, 

Sprengle’s pat., B doz $18 dis 60 

~lances. ‘ 

Spring balances ...... ecenpiindiaiuasaanteckaciinies: Mee a 
Fotos -eecsnedmeesaers <  e § ae 
Bells dis 70 

d. light Brass ........... 8 
Hand. White Motal.vrmne.rvenee sven dig OUMI0 
Hand, Silver Chime. ....ccccccscccccecescceces dis 2541085 
Hong Globe (Cone 8 dohescanerisn RE ES ane 25&10@35 
Gong, Abbe’s.. ties .. dis 25£10 
Gong. Nichols.......... dis 40 
Gong, Barton’s ii dis 40£10 
ES me .Sargent’s ‘List 70 
RE ES ET SSIES dis 336 

Wark GNU. c sccceecssestcbnhenssuadecanines <biebens en cored is 
Steel alloy, church and BCHOO]......cscseeseceerces dis 40 
ai 3 Discount 
ain 2 NE na 40 
Blacksmith’s ecescecce groeece Bullock’s WR ecies: 50410 
Moulder, .......+sccsceeessoee: a discount 40 
Rad, ....-« snssenmesnneenene sh seacbean es discount 40 

Belting, Rubber, 

Boston Belting Co,’ s standard... dis 60£10 
SR dis =s% 


“ “se “ 


st. 

Cleveland Kubber Co., extra standard...dis Sonio 

Shultz Raw Hide Leather Belting, single, dis 30 
double, dis 35 


Standard, oak tanned,...............s-scsseresseceenee dis 50 
Alexander Brothers’ Pure Oak pecomnnedl 
New list Oct. 1st, 1887, less... eee 
= Btops. 
Hotchkiss’s ® doz $5.00............-scccscecesseesee dis 10 
otc ie Jon Not 1, F600; No. 2, $9 
dis 25£104&5 
Worth tS ococcesesccasanisntesipaniiniceee doz $9.00 dis 50 
Bit Holders. 
Extension, Barber’s............. ® doz by 00, dis 3334 
oiamanl ... cei censuusalatiionmsdelaaiemtaas .00 dis 40 
Angular .. ce - 8 des $24 00, dis 40 
Blind Staples. 

Barbed % inch and larger........... B h8S@s8h<e net | 
Berhad FG SRO cxcesssisvecetinasacinnss ® Ih 9@9%<c net 
Bolts. 

Cast iron barrel bolts..................eceseses 70 

Cast Iron shutter pee, Sa 70 

ee OS ee ee, ee 65 

Ives patent door a ER 

Wr't fron barrel BOIRZ........ccccccecessecscee 70 

Wrought iron square bolts.........5-...... | 70 

Wrought shutter bolts............cesescesesses 60 
Sargent’s list 

Carriage com. new ie ED SS ER. 


Tire, common, new lis =m 
Carriage and tire, Philadeivhia pattern - ante “TORO 
Stove bolts. 











DRT Wii eiacconnstninerccoovstnncobtnssavsventeensssiveccbenzsastaa 
WR RIID ccttnsndhembscenicninicencesksctscnseniabaccheiieateatsl 7 
Kn dis 75 | 


Blind seat 


Van Sand’s Screw Pattern $15 ® gross—dis 60410 


Van Sand’s Old Pattern... “Sow 50£10 
















Automatic for RA 
brick........... Bis.60 J voseerorersocorens » 
Borax, 
DB cconccscs: ; Sedeenetsenabaamaecaceaee 10¢ 
Boring Machines. 

Without augers. Upright Angular 

Snell’s. Rice’s patent 5 50 6 75 dis 404&10 
LAWTeNC6 ............000008 5 50 6 75 dis 45@454£10 
Other machines......... 2.35 | iy , pene pet 
Phillips, with augers...6 00 (2 Rte 

Braces. 

Barber’s.. An discount 50 
Spoffard’s Patent .. discount 50@50£10 
Bartholomew’sNos dis ase 
Bartholomew’s Nos. 117. 118, S0P “ewan is 70 
Amidon’s corner brace .....c0...ssssees dis ié@eln 

ORE. . vectsnasetacenandaeiasin s 66 

Brackets, 

Shelf, plain, Sargent’s list... + s1005&10 
Pe ee eee dis 60£10 
Reading, plain’... dis 55410 
Reading, ros sete... .- dis 60410 


Bright Wire Goods. 
Regular List ares 


Broilers, —Henis’ self ba 





kets, Galvanized 
Tron clad Oa at t$2 75; 12 qt $3 00; 14 qt $3 75 


Bull Rings. 
Humason, Beckley & OO Beasesecee 





.. dis TO&10 
dis 50&1° 








Peck, Stow & W. Co.'s ......0. + 

Ellrich Hardware Co., white metal low list dis 0 
Biitis Discount 

Wrough; brass .:..:::....::. 10 

Cast brass, loose joint.......... “seizes geo 

Cast Iron— 
ad = Eli 
ast joint, broad....... 
Loose jo nt.... 





Loose pin, acorns.. «! 
Loose pin. japapned acorn = £10 
pin. acorns.japanned, plated tips... &10 
Wrought. fant jaht ns 
roug ast joint n 
Wrought. fast ‘joint broader 
Wro’t loose joint broad... 
Table Butts. back Sees. © etc... 





see eweseeasereesceses 





















































l Breast, Millets Falis -.weach, $3.00 dis25 
Lon poh sglmmrane Ratchet, Westoti’s.......... 20@25 
em SERA: sas taicidbeisiiniin invess Automatic Boring Tools ach, $1.85 
RAMEE LOGUD. BABS. <ccicoscctasssbiconessenabotsnngal Twist drills............000-+- «+10 
Morse.. ppbacecshbeauny nance shiuepeenneneidiede 50&10 
Can Openers, Syracuse... 50&10 
Sprague No. 1 $2.00. 2 $2.25, 3 $2.50,...... Rr I i os 50410 
SOUT vsdsdisnisciasssiascvavassns $4 00 net | Cleveland... 50&10 
Domestic wa Stdsonaptasepsniatelibatetnebse ® doz $2 50, dis 45 Drill Chucks 
FA ORAGO 0 ciciucssishblbiabitovenssaitsethasosins 1 25, dis 45 ei ila Petins b $8 bs: dieant 15 
Caps—Percussion, $ 1000. Standard it ~— st . dis 25 
Hicks & Goldmark’s 7 ; 
» La. Waterproof, 1-10°s ....ssescsssssese ous so] Senne Pee. ee 
. Trimme Edge, I a ed ie >. Oe 1 Tee TOOL, .cccscctn ba desea. shsonsabesecmotaieua large s'zes 7c 
E. B. Ground Edge, Gent. Fire, 1-10’s 70¢ small sizes 644c 
Double Waterproof, 1-10’ "8 1.40 
ate Waterproof, 1-10’s Bo | ROC oanas coven scesaonesedtsesntessitecenovaeces to per doz. $2.00 
Elys waterproof central. fire.................0.-+... $1.60 | Standard - ber gross $12.00 
Elys E. B ... 56 Emery 
Cartridges. No. 4 o No. 54 to Flour.CF 
TRIE BIOs cisiice vcsndscenticsotcccinapissesssete discount 5045 150. gr. F. FF, 
pe | eee er discount 2545 Vc 2%e 
Military and sporting....... EI discount 1545 434c 3 c 
Carpet Stretchers. : - Sie 
Cast steel, polished......... ....cesssceseeeees B dos $3.25 10 ¢ Te 
Gast apie steel points.............ceceserereeee os dost Ne Escutch a Pins. 
a... ano dis% | Iron, List Nov. 11, 1985 _.......dis 50410@50&1045 
Cattle Leaders. Brass evecccvecccesecsecesecccece ove ceeesécesese 65@6545 
| ey Beckley & Co.'s ..........0+.000 caste pe 2 Escutcheons, 
argent’s.......... 58 6634 
* Door Lock............ Same discounts as Door Locks 
Peck, Stow & W. C0....sscereesseerseeeeecsenns dis 50410 pO) 7 RE RS oe eee is 60 
Carpet Sweepers peabesdnenescneiinchsesacaetie dis 2 
Sipe las | eee accu: abvanuaiontcasbacurecocos P doz nenaae .00 Files 
nad WCrrseceveecseeseees seeeesceesenseeceeeeeees seseee SEP be eA TE Ect PORE, 40 
seeeees P doz $15 Be IOD ccshissccss <isacesspestanhcs Ohasbesensincts lee 
Queen. UES RADE tices cccsansescondecantimeda @ doz RSS 2 A PRET MS,, 60410 
King...... --+--B dos SAE RIS TESS RATE WANTS ERTS SIRES. HI! 
Garland @ doz $18 | Heller’s horse shoe rasp................eseeeree dis 50210 
Cards, Faucets, 
Horse and Curry ...... dis 10 | Frary’s Patent Petroleum. 
Casters Fitst Quality, Cork Lined ..... 
. if-measuring, Enterprise, per 
- 0@6 wily Traps. 
Bhattow So SS aagmanensraaeatt bai pg airy Paragon...... ~B doz $1.75 
Deep Socket dis 40&10 Forks 
i Casters. ues Sine, 1804. ...dis 30 £10@40 | Hay.Manure and Spading. list...............dis 6545 
= fillies Fruit and Jelly Presses, 
Trace. 644-10-2 bd ® pair 1.03! Enterprise Mfg. Co......€.....00+++0 dis 20&10 
qrace: 6 te sacal ¥ pair on ' dis 50&5@50£10 Fry Pr 
race, 7-10-2......... pair 
German Halter Chain, list June, 1884.......... dis 55 | Kon*ral Stamping Co.'s liste. -eveermmnesoe- Gis 75 


German Coil. list of June, 1881............ e000. dis 55 
Galvanized Pump 











ees Teneaameshtehiinetes ..B D6 
Jack Chain, Iron ped nbtbbenestsaseneiaa 70&1 
RIE Cn ENB oes weessecsonneensciedscvousedens ..dis70&10 

Chalk. 
pee a 
White QUAORD Sacra Xccecerasiecencbasies Pagross 12@124% 
ee 
Chisels. 

Socket Framing. and Frmer .. ..dis 75@ 75& 5 


Socket Framing and Firmer. Buck, Bros...... dis 45 
Boeket I Firmer & Framing, L. & I. J. 









































a pe ass dis 30@30 &5 
Senaen” Re al ede dis 40 
Clamps. 
Snow’s adjustable, irom............cscssssesseeeeseee is 40 
| Hammer’s adjustable, i RRR RY dis 15 
Sargent’s cabinet, irom ...............c0008 dis 6634410 
Clips. 
Axle and spring bar, Norway iron...... dis 55&585 
Wrougut-lron felloe clips...............000 Bh. 5 
Steel felloe clips................c00 seanentiobbhosntatttan 
Cocxeyes. 
discount...... me 50 
Cocks, Brass, 
fuiditiene pees ce ak AAR dis40 
Coffee Mills, 

NE  itinscsccsendinetindaidtnntienael 20 & 10@30 
Compasses, Dividers, &c, 
NE i scnstninnininnscseriesanaididinnan die 70@704£10 
Calipers 10 

Dividers ae 7 
Bemis & Call Co.’s Dividers...............000.. dis 50410 
Bemis & Call Co.’s Compasses & Calipers..dis 
Bemis & Call Co,’s Wing & Inside or Out- 

side dis 4545 
Bemis & Call Co.’s Double..................... is 50&10 


pea : & Call Co.’s (Call’s Patent Inside) dis 7 


FR OONIUAE ovsensansecnsennssore seennoenoeorsen enna 
J. Stevens & Co.’s ; Calipers and Divi. 




















ders. is 25.45 
Coopers’ Tools. 
Bradley’s.. ses discount 20 
Barton’s........ pees soesseseoaee ennone gnesesonensennd discount 20 
L. & I. J. White... 20 & 5 
Corkscrews. 

Humason, Beckley Mfg. Co.......0.......seecseees dig 40 
Clough’s patent .......00...cceeeeee dis 33% 
Corn Knives, 

Xho EERIE rR A pay Ang AE 2 Brier PRR 2,00 

RRO 4.50; 
Russette.. Giese epebensoenpscoc penne ceeeuiiibeoncnes tocie WRN 




















Cradles. 
Grain... cccscrrs dis 40£10@50 
Crowbars. 
Cast steel Bib 4 
ES RES ee 
€uarry Corabs, 
Pitch’ s PbO vc cicccpsoce bbs tigieedntnriceeniitonsl dis 
PDE oc ccscrveesoissascebabessensesia ‘$ dos. $10.00, dis FH 
Table ..... 
Excelsior Pocket . 
Dog Collars. 
Embossed gilt....ccccscscossee dis 30&10 
OP 000 ssssacsesssscccsedccercccestovcecooeccceccscccccces lS 
Door Springs. 

Torrey’s Rod, regular o. atinadtebsterene ® doz $1.30 
Gem (Coil); list Apfil 19, 1886,...::. 0025.0. ccseee dis 10 
Drawing Knivéa. 

Douglass & peeeenen. ae eae & mae yr! 
Te. & TL, J. White.......ccccccscocssocseessoreseeees Gis 20 & 5 
Adjustable homes oy Lactnbeceunibdulpcanketertseascince dis .5 
Drills and Drill Stocks. 
Blacksmiths’ each............... 2.00 





Blacksmithy’ self- foading. <p. "$7.50 discount 20 
Bréast, P. §. & W....c discount 40 & 10 
























































R ye 
# doz.43 00 375 425 475 525 600 7.00 8.00 900 
Flating Scissors. 
Discount 








Handles— 
Door or Thumb Letghes. 














Per doz Nos. 4 
Sargent’s ......... 90 100 118 1 35 1 50 dis 60410 
Roggin’s Latches...... peated stseeree COZ. 30@B5e 
Bronze I:vn Drop Latches ® don. 7c ner 
Jap’d store ioor handles—Nuts. $1 62; Plate 
$1 10; oer S... beskesesiegabuunsetmmpureliioeacl 

Barn dow . saaeees .--® doz $1 80, dis Hy 
Wrought OTs: | sicieceses i Mcnseus setlbioeced dis 5i a Halo 
Surface cnest dis 76 
Flush CeSt........ccccrcsscsescsesrsseees 
— ae siba ith a be sgh iienubnebheiialinshan<iihiliaseieiel is 70 

NOUN PINIIN cctoscgsssnevar. 000 teucdond-coadctea’ sear BSA 
Hammer artd hatchet.............0.00.000.... dis’ 2 
BRERA: BWA .a<ccereccssdapevsesoovercsessvecceseeses ® gross $é 
Hickory hr mer chisel, aasort...... ® gross $4 5 * 
Hickorv firmer chisel, large ...... @ gross $5 0 - 
Apple firmer chisel, assorted .....8 gros $5 v0 + 


gross $6 Uy f-3! 
..B Ereves 23.09 | = 
-«B Broa 95 wn J 


Apple firme: chisel, larze...........8 
Socket firmer chisel, assorted... 
Socket framing chisel, assort .. 








File. assored.. .........0..s00000 ® gross $2 759 : 
Auger, sssorted.... soe BT08S $5 UO } LepsenectP 
AUGZe?, IATRE.......0cccccceesscees 8 gross $7 0 j 
Mangers, 

Barn Door. old vattertis...... ...-....... dis 60410 &10 
Climax easel rivmienaah Cab Seamevecdiibincss, cauieod dis 58 
Star... a sdpinctevested dis 40) 
NI os caneebtiihcrictanthidinaisdsyenigctelipenibnniis dis 26 
Kidder’s o-Ps 50 
Terry’s Patent 10.00, dis 0 @ 
EBT G vn cerneoraceventnenpasseoncoquies:seekoumeumeniie Fis 10 
Richards.. ais 68a 





BRarness Suap 
ei, ROW TING gino a ssi wasassccrcpecsivnsc cecal dis 40a16 


Covert, New Patent. new list... 
Rsv Knives. 


wis WH5SKP 


{dshtnit. aes ra .per dos. $11.50 net 
i I REE ENS! ® doz $17.0. dis 30 
Hinges. 

Wrought Strap and T Hiages .....65410&42@70410 
Screw, hook and strap, 8 4 = - seaeabvarcaaics sues 

a 
Screw hoos & eye Meets. ig + doz iy g 
ay «dis 10 
4 BO 
Gate, westera.. susssseseesseceeeee COZ $4 40, dis 55 
Yate, Ne Be nec neces ® doz $7 (0, a:8 55 
Gate, N. E. reversible........ ® doz $5 20, dis 55415 


Gate. Clark's. “aa 1. idee 
ee | 















Gate. N. Y. Sta 3 
Gate, iene einissbieieiiinaa ® doz $12 50. dis 50 
Gate, common sensé........... ® doz pair $4 50, dis 50 
Gate, Shepard’s ............ REE DIES RI! dis tud} 
Hollow-Ware. 
Stove Hollow-Ware. Ground dis .. 60£10&10 
Undground ... sseeee 10X10 
Enameled Kettles. ...s....sceeee ‘a 
Saucepans .. dgansacanannee 
Galvanized Tea-Ketties 
SR 6 7 8 9 
h..... 65 60 65 % 
Hoes. 
Garden. mortar...............- dis 0545 
Nw onli 8. Cot... waaieeenseed 6545 
Canton. * sevesees iS 6585 
"Hog Rings and ‘Ringers. 
SRR OG oi.0:.-ckcncetscedete ai ee B257 
“ . ty le... sce... $3 00 
' pies teal ages ~ (Rhee oh i «gevee4 5D 
Bilal? ROG PERBOTB ooce< ccseciccssttittbsscareveces 8 doz $3 OV 
Hooks. 
pied Cage, Sargent’s list................0: er 60£10£10 
ds libnabndin seit didieis wiidasau . dis 7541u 
Chotas Line Sargent’ # list.... di 60x10 
Ceiling Sargent’s list dis 55410 
Coatand Hat. Sargent’s list .. is 55410 
Wire Coat and Hat. Gem.............c..cccecseseee dis 45 
Wrought Staples and Hooks & 
Staples, list Jan 12. 1887............ dist0£20 
Wire Screw Hooks and Screw Eyes... 
dis 75&10 
Hooks and Eyes—Malleable Iron... . ais 70 
Hooks and Eyes—Brass............0... ie 60£10£10 


orn N oe 





ooo eeereeeescooees: 


“"$3 60 each } dis 35 | 
Grown, 434 in. $350: 6in. $400; 8-in. $6 50 | 





vach =i dis 35 | 
Crown Jewel....................... n. $3 50 each, dis 35 

Amenan.6 5-in. $3; 6-in. ‘40; 7-in. $4 50 
..dis 35 


Crown hand. fiuter, Nos. 1 $i; 2 » $12 Ba 3, 
10 B® doz ahiaihndeais .-dis 30 | 
‘Gauges. | 





















TR RBGTIR ic -coiestoeeserseceeieen -- dis 60&1C | 
We Wi lsecinssonwstineteeesanciiasbuseuapensckdisekuas dead dis 10410 | 
Gimlets, 
Nau and Spike... ..dis 5010 | 
Double Oat. low Ist... 25 | 
“ Bee’. Ja ssini gross $12. dis 25 | 

Glue Pots 

Tih Ce Biicanicii, cicntttsncesentmitaicniannaes dis 40@ 

a, SOME aickninns cittnitaibiminnnidiniincn = dis 45 | 

Grindstone Fixtures, 

Sargents dis70 
Gun Wads, 

U. M. C. & W. R. A.—B. E., lup...2 00) 

U. M.C.& W. R. A —B. E , 9410... 2 30 

U.M. C. & W. R. A.—B. E,, 7&8..... 2 60 dis 0& 

U. M. C. & W. R. A.—P. E.. Mup... 3 10 ¢ 48 a2 

U. M. C. & W. R. A.—P. E., 9410... 4 00 

U. M. C. & W. R. A.—P. E., 7&8..... 490) 

Eley’s B. E., 11 <>. —picdenaiabibiaitbinanenccie 20¢ 

Eley’s P. E..n1@ 2 
Hack Saws, 

Griffin’> Hack Saws, complete... eseseeee Gis 40 

Griffin’s Hack Saw, Blades only... sseseeee eh 8 40 

Diamond Hack Saws and Blades... .- dis 2 

Halters. 

Jute horse and cattle ties..............$13.50 gro. net. 
tiammers. 

Maydoie ». wanes yy ered 

Atha new riist Jan 15,1887... &10@50 | 


Magnetic Tack, No. 1, 2, 3, $1.25. $1. o oe 81. 75, 


ais 
Heavy hammers and sledges under 5 !hs,36c.over 
5ibs, 30 c dis 70 





mand Cuffs and Leg Irons. 





Providence Tool Qo., hand cuffs. $15 # dos...dis 10 | Tu 
Providanea Tho} Mm., lag irons #95 B dow tig 7 
Tower >s..... ean one ae sepenepes®shen0 ‘tra 48 








No. 10 7 
| Ausable. ® th...23 24 S 26 2 aisasa101025610816 
Putnam, @ fh.. 19 20 21 22 24 c..cecccccscseeees s 15 
NET... speadébndimiiti Uctnimiciesatinisyesecttareeeaincnies ania 
| Burd og $4.25 
§ 4s Horse Shoe Co., Perkins’ ‘Imp. “at ras 
REI OEE AIL ITE TER FLEE keg $4 25 
Mule ot Oe SNORT snccnmatinctisinsabane % keg $5.25 
Hose, Rubber, Boston Belting Co’s. 
Standard.. sessed GRAMS aaa Sra ieeeN OUNIERIAiS 70 
TENCE. cscssctegpunme sts canaakinenaibatanensaiaivteatebens 55410 
| Best ... 45410 


Ice Picks, Chisels, &c, 
Am. Ice Chisel Pol’d............... ® doz. $3.0, dis20 


Ice Cream Freezers, 
| American. --50£10 
DDD oc ccccanvécibindoniicsdbevcdedieetbenstaliaansieainiain ae dari) 
— aanqininaoah esieai enbeheainkences staat ate 50410 
Ice Tongs, 
Champion ............scceee-++---en oz $4.00, dig 25410 


Fai ly.......ccceeceeeeereeenceessseoe? GOZ $2.75, dis 20@25 


Jack Screws, 
Illinois Bolt Co- list... Ra SO ie 
Kettles. 


Brass. 7 to 17 inches inclusive........... ® Th 22c. pat 








Brass larger than 17 inches.................... 
Enameled and Tea Kettlezs..........See Hollow Woes 
Reys. 

Eagle, cabinet, trunk and padlock...dis 38% and 
Knives. 

Russell’s Butcher... sad Ghevanintaineanedonn net 

Moran’s Shoe Knives... visteiaties san 2 
Knobs. 

Carriage, Japanned.............. gross , de Perv 

Base, Rubber Tip niga 0£1045 

Hemacite Door ake new list....... i Spans 

NN ET SEL NE SES NT . Te 

SI i 

Bey  G . S See 300@8 25 

Door Por. Plated...........ccsccscscessseseeeessenen 90@S 00 
Ladles 

Melting, Sargent’s.......0......-20000sseseseeeeeees dis 55£10 | 

Melting. Monroe’s Patent, 9 Son 0 - dis 2410 

Melting, P.5.& W. dis 25410 

Lanterns 
Tubular No. 0. as Weenie ABA ud per Gos 


Tubular. Lift Wire. No. 0. B dos... seed 
Tubular, Lift Wire. No. 1. @ doz . woe 750 
Potiee Small. 84.M: Med.. 1.8 Large, 

GU. Td. inane ...di220@ 





660 





IRON TRADE REVIEW. 








MANUFACTURERS 


—_ WILL——_ 


Find it to Drneir Advantage 


TO OBTAIN OUR PRICES FOR 


CATALOGUES, 
COMMERCIAL PRINTING 


AND 








STATIONERY, 


IN QUANTITIES TO SUIT THE 


Lwexreest Demands. 


Cleveland Printing & Publishing Co., 


Lithograph Buiiding. 


CLEVELAND. OHIO 








Wanted, 
OLLING MILL PLANT—To buy fr" re- 
moval. Addre3s. J.A. 
lt Care [ron Trade “a 
For Sale. 


6x10’ SELF-INKING Foot Power Print: | 
ing Press; will do good work. dress J. 
M., care Iron Trade Review, Cleveland, 0. tf 





For Sale. 
( NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. as new; 
sapacity, 600 tbs. anus Dunn, care Iron Trade 
Review, Cleveland, O tf 





Furnace for Sale. 
GOOD Charcoal Iron Furnace, in Michigan 
For particuiars address E. C. Pope, 31 and 
22 Wilshire Building, Cleveland, O. tf 





For Sale Cheap. 
NEW No. 4 INJECTOR, never _been 
used. fddross Jones, care Iron Trade 
Review, Cleveland, 0 tf 





For Sale. 
Ww. HAVE RECENTLY PIRCHASED the 
Cleveland Iron Co.’s Rolling Mill plant 
on Carter street, and have for sale any or all the 
appliances | belongizg to oe samme. Favorable 
to purch 
prices EV BLAND. ROLLING MILL co.., 
Room 12, Nat’! Bank B’ld’g, 
Cleveland, cele. 
Please mention this paper. 


ENGINEERS ! Don’t be Humbugged. 


We guarantee our A. & 
D. Flue Cleaners to give Steam the most rerfect 
spiral motion entire length of tubes, and do the 
best work. 
CLE\ ELAND FLUE GLEA*ER MF’G CO., 
82ly 74 Frankfort St.. Cleveland, O 








Don . be Deceived 
‘the Cyclone Steau. Flue 
leaner ig the only Cleaner 
e vivinw steaw spiral 


tion the entire onal * of netu 
‘Crescent Mtg-Co., CLEVELAND, 0. 


| 
| 














* Canton Well Driller Co. # 


CANTON, DR U.S.A. 
WELL DRILLING 
3% {(ACHINES 
WATER. GAS, 
Min ERALS 


8 Dit 








WRITE FOR. GAT ALUGUE. 
61-4m 





JOHN ADT & SON, 
NEW HAVEN, CONN.,, 


Machinery for 


Straightening & Cutting Wire, 


-———ALSO FOR" 
General Hardware Manufacturing. 


FOR SALE! 


To *team Engine Buitders, Shop Rights and 
Licenses to Build and Sell the 


Quins 4 
Automatic Shaft Governor, 


Patented Feb. 22, 1887. 


Address LEONARD & McCOY, | 
118 Liberty St., New York « 











7 

Bolis and Nuts— “— 

Hotchkiss & Upson Co., Cleveland. O . 10 
Colwell & Collins Norway Bolt Co.. Cleve- 

O_O eee ee 10 


Bridge Manufacturers— 
Buckeye Bridge & Boiler Works, Cleve- 
d, 0 10 





SU Ns Micteindiithiiniinslvnthitesninenscsesebsapeeservoniosens 
Brick and Tile Machines— 
P.L. Sword & Son, Cleveland, 0.................. 18 
Frey, Sheskler & Hoover, Bucyrus, O ......... 18 
Bicycles and Tricycles— 
Pay Manufacturing Co., Elyria, 0.. ieee 
. A. Weston & Co., Syracuse, _f, Sea 10 
A.W. Gump & Co., Dayton, _ RR RS eae 19 
Boilers— 
Smith & Teachout, Tieveland, 0............ 0 & 20 
af weed Bridge & Boiler Works, Gisviend a 
J.C. MeNeil (o., Akron, O................-... 10 


City Boiler Works. Columbus, 0... 10 
a, eased Steam chaneed Works, ‘Mansfield, ~ 


Reeves Bros.. Niles. 0... 
Sharon Boiler W orks, Sharon Pa.. 















Enterprise Boiler Co , Youngstown . 20 

Lane, Bodley & Co , Cincinnati, 0...... Sine 

Niles Boiler Works, Niles. 0.............cc00sc000 2f 

John T. Caulfield, Richmond, Ind............... 12 
Bevel Jig Mills— 

C. J. McNutt, Ashtabula, 0................2....... 20 
Books— 

Cleveland Printing & Publishing Co., Cleve- 

IIs WP dai icusnikesilianeetcsnsenscndemnsadtnadanktebiers 2x14 


Coal and Coke—— 


W. J. Rainey, Cleveland. 0..... 
Pittsburgh & Wheeling Coai Co., Cleveland, 
Andrews, Hitchcock & Co., Cleveland. 0... 10 
Cranes and Derricks— 
Pheenix Iron Works, Cleveland, 0... 12 
MoMyler Manufacturing Co., Cleveland. 0. 18 
Wm. Tod & Co., Y oungstown, 0 20 
Car Wheels— 
Bowler & Co.. Cleveland, 0.............. cccsseeeeee 17 
Cleveland Wheel & Foundry Works, Cleve- 
land, 18 
Catalogues— 
Cleveland eeieiing & Punting nies ere. 
land 0... scammed Cepebsae OC BT 
Well Drilling Machines— 
Canton Well Driller Co, Canton, 0O............. 14 
Coal Screens— 


Pegest Ovt City Wire & iron Werke.’ Govelané. 





er er ree errrrrer rr rey 


Drilling ‘Machines_ 
Fpeaiterd Drill Co Cincinnati. 9... 
niversal Radial Drill Co., Cincinnati, |e 
E. Gould & Eberhardt, Newark, N. * 
Lodge, Davis & Co., Cincinnati, 0.. 
Engineers and Contractors— 
E. B. Jones & Co., Cleveland, 0.................. 1 
Jas. P. Witherow, Pittsburgh, « cam ae 
Alex. Laughlin & Co., Cleveland. 0............. 10 
Elevators— 
L. S. Graves & Co., Rochester, N. Y............ 2 
Electro-Plating Machines— 
Zucker & Levett Chemical Co., New York... 12 
Explosives— 
Hercules Powder Co., Cleveland, U........ ..... 12 
Engravers and Ejiectrotypers— 


Eclipse Electrotype & Engraving Co ,Cleve- 





SG Wei ae Sete Ee 
Union E ectrotype Koundry, Cleveland, O... 14 
Mugler & Kraus, Cleveland, U............ ........ 19 


fF ngines (Sieam)-— 
Kil by Manufacturing Co., Pieveland. psi 1 


L. Chapman. ae 
Novalis Iron Works, Canton, 0............. .... 1 
Aetme Machine Co., Warren, 0.................... 18 
C. & ‘+. Couper Co., "Mt. Vernon, 0..........-... 19 
Liosd & Griffith, Erie, SE 19 
Wm. Tod & Co., Youngstown, oO. ee 
Lane & Bodley Vo., Cincinnati. 0............. 20 


Engines (Gas)— 
Schleicher, Schumm & Co,, Philade!phia, 
Se II. SEIT. 1. cis adv barren cohenatincesne 19 
Engineers’ Specialties— 
Crescent Manufacturing Co., Cieveland, 0.. 14 
Forges— 
Cleveland City Forge & Iron Co , Cleveland, 


PR i me s 
Bowler & Co., Cleveland, 0... 10 &17 
Tayior & Boggis Foundry Co., “Cleveland, 0. 10 
Wm. Fitzsimmons & Son, ¢ ‘Jeveland, SF 10 
Curry & Co.. Meadvillle, Pa.............s00...... 0 
Cleveland Wheel & Foundry Works. Glove- a* 


land, U shea 
Cleveland Foundry Co. , Gleveland, U..........- 18 
Foundry Facings— 


Cleveland Facing Mills, Cleveland, 0.......... 10 
For saie— 
Foundries, Furnaces, Machinery, ete........... 14 


Flue Cleaners— 
Cleveland Flue Cleaner Co., Cleveland, 0... 14 
Filee— 


Reynolds Bros., Columbus. 0... siete 
Iadustry File Works, Cleveland, 0.............. 10 
Feed Water Heaters— 


Stllweli & Bierce Manufccturing Co., Day- 
Laidiaw ‘& Dunn Oo., Cincinnati, 6..." 18 
.C. Armstrong & Co., Springfield, V......... 19 


Biches Manufecturing ‘Co., Springfiela, 0... 20 
Fire Hose— 


Fabric Fire Hose Co., New York.............. 2 
Hardware— 
Ww. Bingham Co., Cleveland, 0........... 10 & 19 


K berhard Manvfacturing Co., Clevelana, 0, 10 
Iron Roofing— 


Sykes Iron Roofing Co., Niles, 0.................. 12 
Cambridge Iron Roofing Co., Cambridge, 0. 18 
Garry Iron Roofing Co., Clev eland, QO... . 18 


INDEX TO ADVERTISERS. l Tron Ore and Pig I[ron— 


Dalliba, Corrigan & Co., Cleveland, 0O......... 10 
Tuttle, Oglebay & Co., Cleveland, | RORY 10 
7 of Pope, Cleveland, 0.............sccsecessstseoees 10 
J.H Outhwaite & €o.. Cleveland, O............ 10 
Pickands, Mather & Co , Cleveland, 0........ 10 


H. KE. Collins & Co.. Pittsburgh, 
Cleveland Iron Mining Co., Cleveland, 0.... 
Key-Way Cutters— 

Morton Manufac' uring Co., Romeo, Mich... 10 
Lumber— 


Fisher & Wilson Co., Cleveland, O.........10 & 18 
Martin & Barris, Cleveland, O..............see00 10 
Lathes— 

Muller Machine C>., Cincinnati, O.............. 

Sebastian, May & Co., Cincinnati, O............ 19 
Gage Machine Works. Waterford, N. Y...... 19 
Lodge, Davis & Co., Cincinnati, O............... 2i) 
H. L. Shepard. Cincinnati, 0... .............0000 19 


Mining Machinery— 
American Manufacturing, Mining & Mill- 
ing Co., Cleveland, 20 

Machinery (General)— 


Prrrrerrrrriiritii titty 


Machinery Manufacturers’ Association, 
CN ec scounnasinotenta 

C. H. Presley & Co., Cleve'and, 0................. 18 

Lane & Boley Co., Cincinnati, 0........... ..... 20 


Machine Shops— 


Geo. A. Fora, Cleveland, 0 . 10 

Webster, Camp & Lane Machine Co., “Akron, “ 

Novelty Iron Works, Canton, 0................... 10 
Machinists’ Tools— 


Wm. Gleason, Rochester. N. Y.................... 10 

E. E. Garvin & Co., New York... ..........0000.. 19 
Natural Gas Burners— 

Harmon, Gibbs & Co., Corry, Pa.................. 10 
Old Metals— 

A. T. Sanger, Clevelan?, O...........-.-........c000 10 

H. E. Collins & Co., Pittsburgh, Pa. ........... 10 
Patents— 

M.D. & L. L. Leggett, Cleveland, 0............ J 

Jos. A. Osborne, Cleveland, O................c000 2 

H. T. Fisher, Cleveland, 0...........cccc.cc.csccoses 19 


Planers (Iron)— 
Rochester Machine Tool Works, Rochester, 


Pumps (Steam)— 





Young & Locke. Titusville, Pa............. x 3 
John H. McGowan & Co., Cincinnati. — 
Hugbes Steam Pump Co.. Cleveland, 0........ 2 
Goulds Manufacturing Co., Seneca Falls. 
PEPTSER 
sesdian & Dunn Co., Cincinnati, 0... 18 
Pumps (Chain)— 
S.E Crawford, Norwalk, 0........................ 19 
Pig and Bar Iron— 
Condit, Puller & Co., Cleveland, O.............. 
Coveland Rolling Mill Co., Cleveland, seen 
W. F. Jarvis & Co., Detroit, Mich.......... “t “19 
Hussey & Pomeroy, Cleveland, 0............0000 10 
Paint— 
Iron Clad Paint Co., Cleveland, O............... 17 
Railway Supplies— 
Bowler & Co., Cleveland, 0...............e00.- 10 &17 
igcelont City Forge & Tron Co. ,Cleveland, 
Clevelaz.d Wheel & Foundry Works, Cleve. 
a lentes canes ene-pcubicuiatesvdians 18 
Railroads— 


I TIDE oo. cans iasthonkcace pecdeswcnudechease OO 
Steel Pens— 
Ivison, Blakeman, Taylor & Co.,New York. 19 
Signs— 
Weber & Lind Sign Works, Cleveland, O.... 19 
Safes and Locks— 
National Safe & Lock Co., Cleveland, 0...... 20 
Stoves — 
Taplin, Rice & Co., Akron, O.........s.sc.c000000 10 
Cleveland Co-Operative Stove Co,, Cleve- 
land, O 
Steam Boiler lnspectors— 
Hartford Steam Boiler inspection & Insur- 
OMOs Od., TArefOrd, Ob... ...ccccccrcscccccecce 
Steel Rails, Blooms and Billets— 
Grovslnnd Rolling Mill Co., Cleveland, O.. 
. F. Thornton, Cleveland, 
Pe Filers— 


R. J. Schaeffer & Co., Dayton, O................ 2 
Safety Water Columns— 

Reliance Gauge Co., Cleveland, O............... 2 
Saws— 

E.C. Atkins & Co., Indianapolis, Ind......... 1 
Steel Stamps and Stencils— 

J.H. Fleharty & Co., Cleveland, O.............. 10 


Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland, 0..... 10 

Sumwers Bros , Struthers, O..............cc0000e00 10 
Saw Vises— 

E. C. Stearns & Co., Syracuse, N. Y...... aan 10 
Steel Castings— 

Chester Steel Casting Co., Philadelphia, Pa. 19 
Steam Fitters’ Supplies— 


Wenetk 3 Manufectering bcos Cleveland, - 
Steel Foot Sehen> 

Cleveland Printing 4 & Publishing Co., »Gleve e- 

land, i a 

Tool Meldcre— 

Walker Manufacturing Co., Clevelcnd, O... 10 
Tin Cans— 

W. GB, Tae, Bimekley,. Ovscrcesccsssecsessccecesses 10 
Turnbuckles— 

Cigvelans City Forge & Iron Co, Cleveland, 


Washing Machines— 

Horton Manu’t’g Co., Ft. Wayne, Ind......... 19 
Wire Goods— 

PB. Powe'l & Co., Toledo, O..cccooce soccscceseccons 1 

W.38. Tyler Wire. Goods Co., Cleveland, 0... 2 
Wood-Working Machinery— 

J.8. Graham & Co., Rochester, N. Y............ 10 





Jron Lime Kilns— 
Fred Kranz, Sandusky, 


Wire Machinery— 


IN PT CR ec OOS 19 | John Adt & Son, New Haven, Ct,........sssreeee 14 
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IRON TRADE REVIEW. 











Locks, Bolts, etc. 





P. & F. Gorbear, Locks & Bronze Goods. 
Door locks, knobs old BERGA, .cincssscnescossonsd dis 60 
Bscutoheons ¢ EE. SOE chccnstnscetinsieseveinitinsieel dis 60 
Padlocks and padleuk REE Pee I! 8 isa 
Bell pulls,mineral, met and jet.......... dis 
Bell pulls, genuine bronze.................0000seeees 
Lever bell pulls, genuine bronze............ dis Ski 
Butts, genuine DTONTE.........re0reeeeereereees dis 60&10 
Butts, bronze plated ii dis 60410 
tore door ad = and latches... seen 6010 
tore door handles........ sat rccdtesesiotiiioubaunie dis 60£10 





hutter hinges & flaps genuine niga dis 60410 
utter hinges, bronze plated... «dis 70 
‘lush bolts, genuine bronze... | 
shutter knobs, genuine bronze 
Shutter bars, genuine bronze 
Sash lifts. genuine bronze .. 
Sash pulls and plates, genuine bron 





















Meet 

















Push plates, genuine bronze....................... is 60 
Drawer pull genuine bronze.................. dis 
Letter box plates, genuine bronze.........dis 6041 
Oy Ge I aaa oiscs sccnsnavnoetcsccccnsieed dis 33% 
L Sq rs, 
Porcelain lined.................0+ 8 doz } 00, dis 25435 
» £0" BRR SSS @ doz $3 00. dis 5 
a TOME acidic Sund: . -4e-cansbempeonsce ® doz $2.50 
Dean’s No. Tt dos ‘$650: 4 —— 538, $1 90.-die 
Little giant... nae GUD 
‘L nes, 
CE ac iene. ices endnamintanensesiennd is 40 
Silver lake, Braided, N_ , 0, $6.00; No. 1. a 50; 
No. 00; No. 3, $7.50 % PSS dis 25 
Masons’ fak Sc csdiie beuhnaibleu dmesenmeetin .osenenaiennl dis 40 
Wire ire Clothes, No 18, $3.75; No 19, $3.25; No. 29 
Mallets. | 
Bickers ., Si ciahediups dis 20£10 | 
Lignum ..dis 2 &10 | 
Penfield I Block Co. Lignumvites ‘and 
RET oic.+< cncrneals ac Leearenien cesesigh vissstionteiod dis 30 
Mattocks. 
Reweler Bhs: ccckteninwaisincn dis 60@60£5 
wet Cutters. 
Dixon’s (P.S 1 2 BY 
do. $14. 00 $17.00 “| 00 = 00 dis 45 | 
Draw Cute 2 6 
Eac "$50.00 8750 $8000 $225.00 400.00 | 
dis 20@25 
Woodruff’s (P S & W) per doz No 100 No 150 
$15 $18dis 45 
Hale’s—Nos. 11 12 13 
$27 $33 $45 dis 70 
fen a NNER ee ON Sates aC OE iicoiia dis 33% 


Mineing Knives, 
An, ae quality), @ gro, 1 blade, $7; 2 blades, $12; 
3 blades. $ «net 
Smith’s, @ doz. “single, $450; double, $6 50 
dis 40 
Money Drawers. 


i gf fg aD ee $18 @20 
Molaases Gates, 











Stebbins’ pat sepaaunt dis 70 
Stebbins’ wenuine ........0...ccccesessveeceeses dis 6634£10 
Stebbins’ tinned ends................secessesseeee dis 40£10 
Lincoln’s pattern. ..........0..... seccceseescseed dis 6634410 
Scoville she teaciansainuaeaaaatendee $7 45£10 
Nails (wire). 
List July 14) 1887 dis 70 
Standard Penny eae sees 30 rate 
ots 
Less than car lots. 3 $0 
Nuts and Washers. 


“% 516 D 
v4 Fs} i 7 - se akg 
15946 114 878 $ 3 5 5 


9 
In lots a than 100 tbs, 8 ny adi vee 4. 5 
add Ic to list 





Nut Crackers, 





Table (Humason & Beckley Mfg. fe. ) Seer s 40 
Blake’s pattern.................000e .@ doz. vane 00, dis 10 
Qn OT INI siccacosecssacestpennesabiecsinens ...$5 00 net 
Ch RNIE 55, 6xcsccccscvacseeanenabiies. sdcou aconns Sms c 
Ul, Bh, Ree iicecsccccvscn -® Th Te 
pS EAR ...# Th 644c 
Be ORE TR icaensdevensnsasoene “new list dis 60&10 
ae ee ee new list dis 50 
Malleable sania s) ms. 1 rennet No. 2, $4.00; 
No. 3, $4.40 ® doz... ...dis 10@ 10£10 
“ae Ty Steam. 
Babe: ARE ccancoscsennacsviencsashtentannnaies s 60 
ree EEA a ae 1a ie 
PRIN PIII: <<. - os cccanakercorcenee vamancsben scent 16c 
Sia III «<5 insta ahnieenaasha ven eseaneibabineenernn l6c 
Pencils 
Faber’s Carpenters’ ......00...-..:0++0 high list, dis 50 
Faber’s Round Gilt...................006 @ gro $5.25 net 
Picks 
Railroad, £ An 6 Ibs... $12 dis 60@60.25 
7 lbs... .. $13 dis 00@6045 
Pinking I Irons. 
DOs simon .. 65¢. net 
Picture Nails. 7 

Brass head, Sargent’s list........ ae 50410 10 
rass head, combina?’ “n list..................dis 50410 
Porcelain head Sargent’s list, ate 50£10£10 
Porcelain head, combination i ckesssail dis 40£10 

Plane trong. 
Gasausice Taal GO * Racacas anicntesencosens: one dis 20410 
Pliers and Nippers. 

Po Ry eR ee dia 40 


Hall’s Pat. Compound Lever Ones S Nippers, 
ne 2, 5in., $13.50; No. 4, 7 in 








OU. ccakssadesssounaesnseee dis 24100333 
ee gE a ES SES oa dis 50&10 
Humason & Beck] od sececerenl 50 
P.S. & W. Haness’ *Cuiting Nippers 

6 per cent. dis 10 

Plumbs and Levels. 
Biomdionll Vain isesscccccecisocctadcincss "aaa a dis 70&10 
Pocket levels...... ica shastecsalelieanemianened dis 704&10 
Davis’ inclinometers..................e+s+see0++-4i8 10&10 
Post Hole and Tree Augers, 
Samson Post Hole Digger. ws doz. $36.00, dis 20&10 
Eureka Diggers..............0+ B doz. ee 00 @ 916.00 
CIO 0 snsncaspannnssinss ckcteaboeasbel er doz $9.00 
Vaughan’s Hollow Tube Post 7 teas. 4 
Potato Parers. . 

White Mountain...... «B® doz $5 0008.50 
Antrim Combination...............:s.+e+seeees ® doz $8.00 


TRQOMIOR sinctantansxtistdamsenoinbitecsinanscacence eB doz { $13.50 


Pruning Hooks and Shears, 
Disston’s Combined Pruning Hook and Saw 


Pdoz $18.00... 1s 2% 




















SPOPOOOO ESTO SEES HES BEOESOS SEOORSCES SES ESebeereeesens~ 





Hindostan, No. 1, 6c; Axe. 434c; Slips 9c 

















Screw Drivers, 
Stanley R. & L. Co.’ 8 Varnished Handles dis 65410 





Stanley R. & L. Co.’ . Black Handles......dis 60410 
Sets Interchangeable................ P dos $38.00 dis & 
screws. 

Wood Screws—List Jan 27, 185,. 
Bint Dead: 1F0......0ccccccses.cccsescens encom -~ iM Ss 
TE RE OUD. cciocescnanniccsnsavhekeoenen dis65| :> 
RS EERIE: dis 65| *& | 
Round head Dbrass............. ....ccecseseeeee isO®f 2g 
URE ST III. <n scnccnecnscsagesestbounsenceuedl RS | 
Round head bronze................. ms 
Machine, flat head, iron dis 55 
Machine, round head, iron ............cccce cccccecceeces 56 | 
Bench and hand— 
RENNIN c-cascscis scetedensnicetioaeeiae . ohalasaadl .25&10 


Benck, wood, hickory IRIE Bs 

NE CE i cassecumédighibkebuntinandncraae 
Lag or coach 
Coach, patent gimlet point 





























"Gon $12.00 dis 25 


Disston’s Pruning Hook.......... 
PIII dcccnnsceasncontonnd ® doz 3.75@$4.00 net 


Pruning Shears 





Shovels and Spades. 





isston’s try square and T bevels......... “a 








Stocks and Dies. 


POPPER ORRSOR OS Heeees Hones eeneseroess 


Sheet. 
Chilled Shot ® bag 25 ths 



























s 


























Hussey & Binns, rail road ............csccessseeeeeee 8.00 























ee enereneeeerererecsesesesees 





Pe eeeerererees sees Seeeeeees 
































American iron carpet tacks all kinds o. 724610, 
12%4@) 




















wien 40 &10 
Scales. 
Hatch, Counter, No. sai ...8 3 
Hatch, Tea, No. 161. 
Chatillon’ a Grocers .. wy 
ami ‘urnbulls....... is O38 10 
Scale Beams, List of January 12, 1882 
dis 50:9 | 
Scrapers, le 
Adjustable Box Scraper (S. R. & L. Co. ‘ 
SI ene Ras ioe eS is 3010 | 
BE By Sis ccincuirssnandeccescononse doz $4. aie dis 10 
SERIE CRE tis a et dis 50. 50410, 


Parker’s 


a") 


Bench, wood, ‘beech, ‘per ‘dozen pC Rats. | 








inned Swedes iron Uphcisterers’ tacks . ~ OTH4&10 


Hot H Pulleys, 

RG DUNT scvinccdouveiensctinsvendabbcctoy discount 60£10 | Steel and 

rf BpPanNNed Screw......ccecccccccorssseeses discount 60&10 Mickel plchek 

Fapennen Side mesa wa eOaI0 w 

Japanned Clothes Line............-disoount 60410 | " 12*erbottom’s try and miter 
Sutern, peed yg ane geen oy aes “4 

‘itcher spout, it makers...dis 60). TACs sty 1 ith’ 

Pitcher spout, cheaper goods... dis 70&5@70&10&5 Bpekemnith’s. screw plate 
Punches, 
Saddlers’ or Drive... doz. good quality. 65@75c 
ees 4 re ae: 8 Cast aeld Sock "ite 2, : ” ~ 50£5 | W «shita Stone .. 
a pelabe tat € ocket... 5045 | Turk Oil Mi 
Solid Tinners... capaidilinRecaden on. $1.44, dis 55 Turkey Gil Stone.. 
Sliding D Ww Baile, Washite Now ~ : 

iding Door, Wrought Brass......... @ Th 35c dis 20 ita NO 4 stone 

Sliding Door, Iron, Painted... @ foot 6c dis 40410 Arkansas Sto 

Rakes, 7 
SecA Se eo aise Deteinate e i com 
Malleable.............. dis fas 

R 
J.R. Torrey Razor C Ce s 29 | Ames’ list Nov 1 1885 
Wostenholme & Beker CE $10 @E£.. dis » Dennis...... 

ND CONOR. i sescaccdeb Aeksiniacedonch ive vsstencd $950 

Rivets. J h Di , 
Iron, Thousand, list November 17 .. 2is 50 — = re 
Iron, Ordinary, Oooper’ s Block and Carriage, Gold "= a eam te: eae: 
c list November 17 dis 50 | Rising Sun 

opper padibebesiks “-aetoaseebebaonnmenel dis 50 | Dixon’s plumbago 

ors Rods, : 
CORRS «SOUR ca civics sesssntastnen sash din cse'veg nabbes MM NER Lothrope’ Brick and Plastering 

Rollers. Reed’s Brick and Plasteri 
Barn door, Sargent’s list, .............. dis 60£10£10 | Disston’ . Brick and Plaster 
Acme (Anti-Friction)...... dis 55 | Brade’s brick 

Rope 

Manilla. % inch and OVEF...........sccceseeseesers 1B 
Sisal. 34 inch and Over...........cccscsscsssscssecee ove tke 

Rulea, 
MO oa strc csktc es discount 80@80£10 Steel carpet tacks all kinds 
Sad Iron. Swed es iron tacks. 

Neat NE inci tiicdiiactaitibieis 100 t wedes iron Upholsterers’ tacks 
| Self-heating Fd he Tinned Swedes iron tacks 
Self-Heating, Tailor’s............00...sss00 P doz $18 net 
Mrs. Potts’s Lrons, ...........sssersee} «Gis 40410 American iron cut tacks 


Copper tacks si 
Copper pa and trunk nails 


Tinned trunk and clout nails 











Ceeeeesesorceooes Seneeeeeoooooseccecoocscoces 


es Iron carpet tacks all kinds. 














“COPOOESOSOOSE Teceovevevocosonscocoosescoosoee.. 





seeceercecsscccccecscssess FUGIQ “ —=§-_—==——*# tt tater enneeserecnesssesecererssccsssseeesteereeers 





Lustendebanessneaabbserccatdioonsacstl 6010 
ngarian nails =" miners’ tacks.............. £0£10 


erdverensnes soncosessieel 195 


Tt OOCOOOD ere cesesesreceese 


4 
TO * ORO erers Se eeeeeeecees eee 


bs 4 and 5-16 -% 








ZZ 
& 





Sash Weights | Cigar box nails 
POP UO siscscindacvuctipaaetousedaneds $22 .50@ $25. 00, ener nails. . 
Saws. dl 
Disston, ee Sica ret ---- discount 45 | | Gimp sina 
isston’s han el, ri 
W.M. &C., Champion "Requiar.. aes per foot 20 rank and clout nails 
W.M.& o OO SRS Pit Uc. Racket nails 
Saw Sramses. | Chair nails .................00.0 
WUTRD,, "VOPMONE oeo recs csnscesscnettasecsnes ® gross $1200 Common and 
Red, polished & varnished ® doz $1 50, dis: 25 | Tmnned cap 
Saw Sets, 
Aiken’s Genuine................00..00+ 00, dis 50 &10 


| Stamped, - apaned & Pieced. list Jan 2. 1887 
Morrill Saw ‘Bete Novi $18.00; Nos and 4 4 $24.00 | “a 











ALz2 
&o'S'O'9 


as 





“To: »* cco Cutters. 
Enterprise Mfg. Co (Champion) 


an 








Seo tO CO COSO Oe eee eee ee eenes ceneee 
SPR Re ee eee enews ee eeneeseteereeses 














3Ply 


3-Ply - 


Cotton Wrapping, 5 Balls to tb... 


Solid box.. 


| Prentiss. 
Stephen’s.. 


| Saw Filers, Wentworth’s 
Saw filers. Stearn’s . 
ont ts Cutters. 

.-- doz $12.00, dis ae pd 


8in., $2.00; 


Nos 
Coppered Nos. 0 % hag’ market x 


Coe’s genuine, cash in 10 dayS....cn.-.. 65 &3 
EE PRR SET -discount 70£10 


cross $1800 dis 15 
Tra wom Lifters. 


Wollensak’s Patent. 


PT eROCR Hees see esereeeesooees: 


wane CRO Reeeee renee tenses eeeseeees 


. % Nos. 13 to — 










Se ORO eOO eee ere eeeereeeseseesees 








a0 8 e enter ee eeeree -seceees 


| Smith’s Patent .. 
RS ee, BRS @ doz 


$11 
’g..... dou Pol. 814 005 Jad. fico dis ef 14 to 6 by % to 3-16 in 


and 13-16 by Nos, 11 and 


“New List Jan, 18. 1884 po I 6 hy % to > $16 in.. 


Bright and annealed, “Nos. 0 @i8 
Nos. 19 


Wagon Box Iron. 
sis beveled edge. by Nos, 11 and 12.... 


See eeeree eres ee ee eeeeenereee eS Oeeeeeee oe eeeseeses 








eeeeeeteeenenes eenerereeeseeeeres 








Seeeneeeeeee Se eeeeeeeenenes eeeronennl 








TINNERS’ STOCK. 


(OES. Rich aR is | Brass and Coppe 
saw Tools, 
WAdeiea? abana. cstcactencescgaencesens ® doz sets $6 00 4 sf 
Shears, Galvanized Nos. 0 
American (Cast) Irc {Raw is75410 Tinned market © deg d ‘0 2s... 
oS aa: See Pruning Hooks ail Shears | Cast s 
earnard’s Lamp Trimmers -B doz $4.00 | Tinned Broom Wire. 
eens Annealed Fence, Nos. 8 and 9 
Seymours List, Dec. 188 Annealed Grape, N 
Seymours Tailor’s Shears. Stubs Steel Wire regular 
Scroll Saws. 
Lester, coiunplete, $10.00...............seceeresseees dis 25 
Rogers, complete. OO ican cacsababeabaaia’ dis 25 | Girard Standard 
Sheaves. (erieatbarnl 
Sliding Door R. & E. listDec 18, 1885... dis 55a3' Bemss & Call’s Combsaation... 
Sliding Door, Patent Roller... dis 10&2 , Donohue’s Eng 
Sliding Door, Pat’nt Roller, Hatfield’s......... dis 70 
Sliding Door, Corbin’s Anti-FrictionDec. 18, 1885 
dis60&2 
Ship Tools, 
AS A | RR ee dis 20&5) Banca 
Shovelsand Tongs. Straits 
an DON ono sncnunshaknliaubadassmmneneenedl 50£1045 augees ae 
Brass Head ae EPS, 5 POOR COOTER CORRE REET EE EERE EE HERRERO Oe 
Sieves American, cash, ® tb 
ee, We NS ico ascsinicssinconessetmnnt dis OSi0 
, REISS $2 06 
Flour sifters< Hunter..cscccsccccccccsosorcccccserece, $2 28 IX 14x20 112 sheets 
nt $1 25 | IC 10x14 225 sheets 
= TX oxia 235 sheets 
School, by CAase......ccccrrccccsssecceees dis 50&£5@5v£10 shee 
Spoke Shaves. Ix 12x12 225 sheets 
ae dis 30 
, _~* Reese Ss ...dis 30 
Spoke Trimmers, IC 10x14) 
RAD. .ceccscmsiasnentinianeaatingaial ® doz $10.00 dis 60 | IC 14x20 § 
SS eee siiitaealiad ®B doz $9.00 dis 20.410 | 
Spoons. 
One ROONS <x ceendishiiabubatentansnenen . dis 70410 | Half and Half, in bars warranted} 
FR i CET ef wht ales, dis50 No.1, Refined 
NENT TIOOD, snsthinneisoneeuunedoasstentntbcieasie dis 50410 | Bing 








Market oxelted 








Charcoal Tin Plate. 
FO 1D BOE Ba ccccesinccecec cnn seccoenerees 


ween eneeeees eee eeeeeeneereeees 








Pee eeeeee ree eneeeeeeneenerse eee 


10X.. 
Above et ae Plates 00 inches wide. 


Tee Oe ee ener reee eee eeeeee see 


See eeereereeeeeeeeteeeeenes ces 


For each additional X add §1.90@3.00 
Coke Tin Piate, 


American Cast Tool Steel, 
ROUND, SQUARE AND OCTAGON. 
to 2in. intgeire. 


See eenree eee eneres eeeeeener ee 


a Pee eeen eee eeeneeeeeeeeerenne 
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[RON TRADE REVIEwW. 








TRAVELER'S RECISTER. 
Standard Time. 
Revised March 6th, 1888. 
N. ¥. C. & St. L. R. R.Co,—’ ‘The Nickel Plate.” 
EASTWARD. ARRIVE. DEPART 
Buffalo Passenger................. 10 40a = 10 45am 
Chicago Passenger............... 


9 20p 
4 it 64am 


aS eee 

WESTWARD. ARRIVE. DEPART. 
Chicago Passenger................cssacesesseeeeee 6 0am 
Fostoria Passenger............... 446pm 451pm 
Local Freight... -~ 520pm 55am 


rp Bes River Accommodation doarté 7:40 a. 
m.; 1:4 

Euclid P hecceimnededion departs 6:24 a. m. 
a. m., 5:05 p. m. 

All trains daily, except Sunday. 


Cleveland & Pittsburg. 


12:10 


ARRIVE. ORPART. 
New York Express.............. 1245pm 74am 
New York F xpress ............ 6pm 140pm 
Alliance & Akron Accom... 935am 3 2pm 
Ravenna Accommodation... 82am 50pm 
Night DROUOE Sic pecivecctnedechecs *52%am *ill0pm 


*Daily; ail other trains daily except Sunday. 
Mt. Vernon & Pan Handle Route 


C., A. & C. Ry. © 0. ARRIVE. DEPART. 
Akron. 6 Col. & Cin. ‘ “Flyer” 5640p m 8l0am 
Akron, Co" & Cin. Night 

IRIS. cn. isdnacacipescetonts 7 Mam 800 pm 


Akron & Columbus Exp...... 12 45 p - 140pm 
4kron & Orrville Accom...... 9 3a { 
Elegant Pullman 


The 8 p. m. train runs daily. 
All other trains 


palace sleeping cars attached. 
daily except Sunday. 
Erie Railway. 
Depot. South Water St. and Viaduct. 
ARRIVE. DEPART. 
N.Y. & Pitts. Express.......... 15 58am *8 Bam 
Fast N. Y. & Pitts. Express..*10 55am *3 0}nm 


Mahoning Apeomanetanion.. +6 40am 
Pittsburgh Express... an A 4 3pm 
Youngstown Local... ....... 0am 
Mahoning div. and nasa itocal “11 0am 
Mahoning Va! Sage. *4 30pm 
Pittsburgn Express... +1 20 rm 1110pm 
New York Express.............. ed 

* Daily. + Daily except entan. t Daily ex- 
sept Monday. 

Lake Snore & Michigan Southern Raiiroad. 
v Depart 

TRAINS GOING EAST. from West. : Hast. 

¢ . Fast Limited Kx 25am *2 55am 
sos Sta o. Seen Aon 
No. 8, N. Y..B’t’p & At ‘Ex %%am 4 50am 
No. 26, BRivria Accom....... (PA Ry Selick eRe 
N...19, Toledo & Sandusk? 

Accowmodation .............- EGG OE oicicceevtteen 
No. 24. poems EE SO aa : 00 a wm 
No. 10, N. Y. & peste ~ lyer,”’ *1150am 
a: 12. N. y. & Bos. E 2 35pm *3 00pm 

Ae Express ae 79 400m 110 0pm 
No 2, Vonneaut Accom.. wee 14 DBD mM 
“Arrive Depart 


TRAINS GOING WEST. Pan oe 
No.1, fast Limited Fx..... *12 15 ° = *12 15am 
No.23, Cleveland Express ‘*2 15 
No. 3. Chi. Ex. via Sand’y.. 15 30 : = 75 44am 
No.25, Mich. Ac.via Norw’k ............... 5 45am 
No. 21. Toledo Ex. via Nor- 


Ry and Sandusky... .....- 112 50pm 3 0Mpm 
No. 5. Fast St. Louis & Chi- <a 
cago Ex.via Gentaey ERS *10 Ham “10 55am 
No.9 hi.Pac.Ex.via Nor’k *6 55pm *7 15pm 
No. 31. Elyria Accomm zs 
tion. to Elyria only.. +4 30pm 


No. 27, Conneaut Accom... #8 10am 

Sunday train for Nottingham— PDepart8:15a. m, 
and 1:00 p. m.: arrive 9:20 @ m. and 4:45 p m. 

Reference marks—* Daily. +tDaily except Sun- 
lav. «Daily except Monday. 

A loeal Cleveland and New York Sleeper and 
lining car daily on No. 10, leaving Cleveland at 
11:50 a. m., arrives ¢rand Central Depot, New 
York 7:30 a. m. 

For further information as to trains, connec- 
tions and sleepi g cor ber:hs apply at the City 
Tieket Office 299 Park St., Mercantile Bank 
building. Tel-phene 649. 
uM. E. GAUL, A. J. SMITH, 

City Pass. Ag’t. Gen’l Pass. & Ticket Ag’t. 


Ctevelant and Canton Pailroad. 
{rrive.—Canton, Sherrodsville and Coshocton 
955 a.m., 7 00 p.m 
Kent —*7 50a.m., *716 p.m. 
Bedford—*7 :50 a.m., 1:05 p.m., 7 16 p.m. 
Newburgh and Miles avenue—7:10 a.m., 
p,m. 5:33 p.m. 


4:15, 


Depart— 
Candee. Sher’dsville & Cosh’t’n—7:00 a.m. and 
3:10 p.m 
Kent—*8:38 a.m. and *8:3(- p.m. 
Redford-*8:38 a.m.. 4:45 p.1., 11:10 a,m., 5:45 p.m. 
Newburgh — Miles Avenue—¢:12 a.m., 2:00 
D.m., 4: 
Trains aah onl with * run daily. All others 
daily except Sunday. 
Depot at Ontario street opp 


Cleveland. Lorain and Wheelina. 


DEPART. ARRIVE. 
6¢45e@m 6 55pm 
4pm 9Wawm 


it Huron street 


Wheeling Expreds........0.-.0ss 
Whrichsville Express. ........... 


Pittsburgh & Lake Erie Railroad. 


On and after Jan. 2. 1888, pas.enger trains 
will depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 
Central time: 

P. & L. E. R..R. Depart for— 
No. 1, Cleveland, Bradford and East,... 
No. 5, Buffalo, St. Louis, Cleveland...... 7 ra a.m 
No. 5, Beaver Falls Accommodation....... § 
No. 7. Buffalo, New York, and all New 
England points, Tes BA CANT Sirs 10 15 a.m 
No. 9, Chicago, Cincinnati, St. Louis... 110 p.m 





No. 1i, Buffalo Express.. . 330 p.m 
Vo."13, Beaver Falls Accommodation... 5 20 p.m 
No. 1, Buffalo Express... vescceauasanee aD p.m 
Arrive from— 
No. .2 Beaver Falls Accommodation...... 5 2 a.m 
No. '4, Buffalo and Cleveland Night Exp. 6 55 a.m 
No. o, Youngstown Accommodation....... 920a.m 
No 8 Beaver Falls Accommodation....... 12 40 p.w 


No. 10, Chicago, Cincinnati & St. Louisa, 1 35 p.m 


WHEELING & LAKE ERIE 


riME TABLE—IN EFFECT JAN, 8, 1888, 
Central StandardTime. 






























































432 7 22 =| Friese Landing, 9 e 
42 eee Milan ......| 9 28 6 03 
Ly 355|Lv 645 
Ar pm/Ar an' 





“|Ly aMiLvy aM 
races | PORE So a 





“= Daily 


Train NS 73 leaves Toledo *7 45 p. m.; ttre 
Monroeville 12 15 a.m. and Norwalk 1235a.m 


This road is now open through from Toledc to 
Bowerston, connecting ~ith the Pennsylvania 
System for all points East. 

THROUGH CAR SERVICE. 
Between Toledo, Cambridge and Marietta. 
and Bowerston. 
and Akron, Youngstown and 

Pittsburgh. 

. Chicago, se Youngstown and Pitts- 


M.D. WOODFORD, “JAMES M. HALL 
Gen’l Manager Gen’! Pass. Agt. 


Scioto Valley Railway 
TIME eg 
n effect May 27 
THE SHORT tIinNE TO TALL POINTS 
North and South, East and Southeast, West 
and Northwest. 


TRAINS GOING SOUTH. 


“ - 


























STATIONS. | No. 2. | No. 4 No. 6. 
Columbus............ Ly! 7 10 a.m/1]1 25 a.m! 525 p.m 
Valley Crossing... | 730 ‘ (1144 “ | 545 “ 
Lockbourne ee * im * )6m:% 
Ashville........ 1755 “ [1207 p.m| 610 “ 
Circleville ao Lea “ae ~~ i 6a 
Kirgston.............. $3e “ 1234 * | 649 * 
Chiilicothe ........... 2 “iia * ihre.” 
ERATOR -.cecccecreesese 936 * | 205 * | 810 “ 
, oe *. (26 “13m ® 
ee gts * 227 * | 838 © 
ee 1012 *‘ | 241 “| 847 * 
Lucasville............ om ° 128 “100 * 
Portsmouth ......... 10% “13m “*\'93 * 
Sciotoville...... ..... nee.“ 13m * ise © 
Wheelersburg..... 1110 ‘* | 340 ‘* | 945 “* 
Havernill ............ 12 “1350 ** (1006 °* 
Hanging Rock...... lav “* 1410 * {1015 “ 
OS ES ee 2m * es * we 
Petersburg ........... 1200 m. | 430 “ |1035 * 

“| Sea Ar 1230 p.m‘ 5 00 p.m!11 05 p.m 








Trains Nos. : and 4 daily, except Sunday, 
Train No. 6 daily. 
Train No. 6 takes supper at Chillicothe. 


TRAINS GUING NORTH. 























STATIONS. —__ No. 3. |_ No. 5. 
NSS Cee Lv 245 a. m' 4 T° m} 535 p.m 
Petersburg .........+- 1315 * | 935 605 “ 
NNN nan 1326 * | 946 “* | 615 “ 
Hanging Rock ..... 1336 * | 956 * | 625 * 
Havernill............. 1346 $f 11007 “ | 636 “ 
Wheelersburs ...... 1406 ‘* |1028 “* | 655 “ 
Sciotoville............ 1413 * 11038 * | 700 * 
Portsmouth........... 1427 “ |1005 “ | 715 “ 
Lucasville............ 1440.°% (le * | 7a7 
OY re }504 * |1132 “ | 753 * 
I i56.° ie “ sta.* 
, OO Se | 530 ** |1201 p.m| 820 “ 
NN gio icksccsnnant 540 ** 1211 * | x80 ‘ 
Chillicothe ........... | 635 “* | 110 “ | 906 “ 
Kingston ............+ 12" |i * sm @ 
Circleyille........... 72a * (1B 190 © 
OO eS 740 * | 155 “* [1008 “ 
Lockbourne......... 6 “* |315 * fess * 
Valley Crossing... | 896 * 239 * 11031 * 
Colurabus............ ‘Ar 820 a.m! 3 00 p.m'10 50 p.m 











Train No. | daily. 
Trains Nos. 3 and 5 daily, except Sunday. 


“COUPON TICKETS, by the best routes and 
to all principal points in the United States and 








No. 12, Buffalo Express,.......02.....0:s0000000 5 45 p.m 
No. 14, Cincin..St [Louis and Cloveland, 805 p.m 
Vo.i4, Cleveland & Buffalo Express...... 10 35 p.m 
Pittsburgh & Lake Erie trains Nos. 4, 15. 8and 
0 daily. 

E. BOLB ROOK, General Superintendent. 

R. W. JONES, Master of Transportation. 

A. D. SMITH, Gen’! Pass, Ag’t, Pittsburgh. 


Canada, can be found at the stony Chilligothe 
Columbus, Circieville, Kingston, aipothe 
Waverly, Portsmouth, [ronten, A 

Ashiand. 





EASTWARD. | No.5. | No, 7. |No, 9.*|No 13* 
Toledo.......... ‘Iv! 7 an) 110 rx 450 pu| 7 45 Pm 
‘Jak Harbor..ar| 8 41 2 05 5 45 100: 
Fremont........... | 906 230 610 Ie 45 
Clyde....... iat 7 247 6 25 11 15 
Bellevue .. | 93 303 6 40 11 40 pu 
Monroeviiie.. Av) 956 3 20 6.8 3 104m 
Norwalk ........./10 10 340 715 3 22 
Wellington .. eabape /11 00 4 32 8 08 40u 
Creston............ 11538 ;520 | 905Pm| 447 
Orrville........ ar/1220 pm] 5 48 9 40pm| 5 15* 
Orrviile......... lv !12 40 553 705 am} 7 05 
Massillon.....ar| 120 6 35 752 7 52 
Massillon......lv| 120 6 35 752 752 
Navarre .........:- 135 6 50 810 810 
Valley J une.ly.| 2 20 7 35 855 8 55 
NewCumberl'd 2 23 748 9 10 910 
Sherroasvuie...| 2 45 8 00 9 25 9 25 
Leesville .....0-| 252 | 808 | 940 | 940 
Bowerston.. ar) 258pm] 8 15pm | 950am | 9 504m 
Vanal Dover.....| 257 p 
New Comerst’n| 3°8 
Cambridge. ...... 435 
as 4 6 02 
Marietta........ar! 715 px 
WESTWARD.| No. 6. | 
Marietta ...... lv; 6454am) 2 
Macksburg . | 756 130 wi 
Cambridge...... 925 3 00 “eh 
New adhe 10 23 3 58 oe 
Uanal Dover...../11 04 4m) 4 33pm |.. 
Bowerston........\1' 25 aM| 340PM | 555 
Leesville.......... 11 32 3 55 3. ek Pe 
Sherrodsville...|11 40 a ee 
New Cumberl’d/1) 52 425 64 ee oe deone 
Valley Junce...../1220Ppm) 502 | 645 [o. 
avarre .|12 50 535 Tae! Visca 
i -| 106 5 50 8 00 
140 6 25 8 55 
14 635" | 9138 
}218 | 702 | 942 
| 36 743) «=|1033 
$8 (8% 190 | 73am 
w.e| 407 835 (1145 735 
may SHERREN 1/423 | 945 .|1159 751 
RES / 439 (1000 (1215 pm) 806 
Fremont... 455 |1017 [1230 8 23 
Oak Harbor...... | 5 20 | sakendabicak 12 8 45 
oledo..........ar) 6 20 pm'1l 15* 180 rw 9 40am 
No. 27|No ~ 95} Huron Divis’n,|No. 26|No. 28 
450 pm 7 40am! Ar.. Huron ..Lv| 8 £5 am 


Fi, Wayne, Gineinaati & Louisrili 


RAILROAD. 
THE POPULAR ROUTE 
BETWEEN THE 


NORTH andSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 


13 “URE UeRTER 43 


Fort Wayne and Indianapolis 
Than any other Route. 


2 mA cbr, 1ORTI TER 992 


By 3 HOURS, Between 
Louisville and Fort Wayne. 


—o-— 
A.sk for Tickets 
—VIA— 


Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all A 
EAST, WEST, 


nts of connecting lines, 
ORTH AND SOUTH. 


W.W. WORTHINGTON, S. A, WIKEL, 


Gen’! Supt. Gen’! Ticket Agent, 
FORT WAYNE, IND. 





The Picturesaue — | 
Valle y Routs. 


Two through trains with Puilman cars at- 
tached are now run via by this beautiful scenic 
rocte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. M. and 3:40 Pp. m., Buffalo 9:15 a. 
m. and 5:15 p. m., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
.he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 


volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 
E. B. BYINGTON, 
Gen’! Pass. Agent Bethlehem, Pa. 


Epiration Registers. 


Manuracturers’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy, 
Company, seven spaces for amountson different 
property, amount of policy, amount of premiums. 
time of ex aration, etc., will be sent post-paid on 
receipt of Or we will give one as a premi- 
um with ome new subscription to the Iron TRaDE 
Review, price $3.00 per year. 





Address, 


Gleveland Printing and Publishing Go. 
Cleveland, Ohio, 





Detroita Cleveland 
STEAM NAVICATION CoO, 


Week Days FOR DETROIT 9.00 Pp. M 


Special Sunday Might and Thursday Morning 
Trips, July and August. 


Four Trips For Mackinac per Week, 
and Lake Furon Way ports. 
All Departures from 23 River Street. 


E. B. Wuircoms, G@.P.A. T.F.Newman,G.A 





VALLEY RAILWAY. 


Depot foot South Water Street 










For further information relative to rates, con- 
nections and through time, call on your Ticke, 
Agent, or ad Arete J. 

TNO. eceiver. 





fea Pass. & Ticket Ag’t, Clean Ohio. | 


Arrive. Depart. 

Valley Junction Mail........... *730am *955am 
Through Marietta Ex.. T1i@Wam t230pm 
Akron Accommodation T230am 45pm 
Canal Dover Express .. *430pm *815pm 
Akron Accommodation.......*°745pm *7 45am 

*Daily. 

tDaily. except Sunday. 
WM.THORNBURGH, R. A. CARRAN, 


Gen. Manager, Gen. Pass. Ag’t. 





the passengers perfect freedom from the dense ; 


THE FAVORITE 





AND 


aill)> 


Picturesque Route 


TO 






New York, Boston and the East. 


——_e——_ 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 

oo os 


VUhange of time goes into effect May 20. 1888. 


Central, or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 


No. 62, $ahoging Valley Astienne 
No. 72, New York Ex 
No, 72. Fast Pittsburg 
No. 64, Fast New York Express 
No. 64. Pittsburgh Expresg,.... 
No. 66, Youngstown Accommo 
. Pittsburgh Express 
No. 68, New York Express... 
AS 70, Pittsburgh Local Expres 
No. 74, Shenango Valley Express.. 













No. Lg Fhenense Valley Express......... 
goo New York Express 


matter only, = all points 
ast and outh-east. carries 
Mo passengers (except Monday) +120 pm 
*Daily .t Daily, except Sunday. 


4&@This is the only route by which passengers 
can reach Corry, Elmira, Binghampton. New 
York City and intermediate points witnout 
hanes. 5 No change to Bostou and New England 
cities. 

Baggage checked through to all points East. 

Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Central Depot, Soath Water street and 
Viedsct,, Cleveland, Ship by Erie Express. 

KE. THOMAS, 2d Vice , Fertig 
Oleveland, 0. 
L. P. FARMER, Gen’! Pass. Agent, 


ew York. 
W.C. RINEARSON, Ass’t G.P.A., | 
Cincinnati, O 
M. L. FOUTS, City Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, 0. 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta. Caldwell, Cambridge, Newcomers- 
town, Canal Dover, Canton, Akron, Cleve- 
land, buffalo, Toledo Pittsburgh, New 
York, Coshocton, Newark, Zanes- 
ville, Columbus, Chicago 
and St. Louis. 


In effect April 22d, 1888. 








GOING NORTH. GOING SOUTH. 





























No. 4. | No.2. | STATIONS. | No.1. | No.3 
955 am} 200 aM. .Parkersburg...| 245 pm] ‘155 a» 
1220 pm) 645 |.....Mar’etta.... ./10 J5 am} 713 
12 40 705 = |.....Caywood......} 9 55 653 
12 46 711 | oe Stanley...... 949 647 
100 7 25 Whipple...... 9 35 6 32 
110 . [i tee arnetr...... 9 25 6 22 
123 2 a ee iciicnenies 912 6 0S 
130 7 55 .. Macksburg...| 9 05 602 
1 87 8 01 -.Dexter City...| 858 55 
141 8 05 ..South Olive...| 8 54 5 5 
148 | 812 -Dudley......| 85/7 | 5433 
157 8 20 ..Caldwell...... 8 40 5 3€ 
2 07 8 30 Belle Valles... 8 30 5 268 
217 PR hipaa: eat 819 | 5168 
229 8 52 Ft. aman 8 07 5 045 
242 | 904 .Byesville.....| 753 | 4509 
3 00 9 25 ...Cambridge... .| 736 435 
307 | 932 .Oldham’s..... | 727 «| 427 
314 2 2 Miller’s...... 7 20 420 
3 24 9 50 ...Kimbolton....| 710 410 
3 39 10 05 -.Guernsey ....| 656 3 55 
3 47 1012 -Post Boy ..... 6 49 347 
3 58 10 23 N. Comerstown! 6 40 3 38 
405 )} ee WORES cise 6 31 3 29 
417 10 43 .Phillipsburg..| 6 20 317 
422 10 48 Black Band ....| 6 14 312 
4 28 10 54 ae 609 3 06 
438 11 04 ..Canal Dover..| 600 am| 257? 
5 00 11 27 ar. Vall’yJ’n.lv 235 
5 02 11 35 lv. Vall’yJ’n.ar 2 20 
12 19 pa}...... Canton....... | 1380 
112 |: ovaney Akron........ | 12 31 
2 36 .. Cleveland... 11 204 
3 i ee Buffalo ...... 5 40 
1115pm)} 620 ...... Toledo........ 7 05 
Train No. 8 leaves Marietta at 140 p. m 


Whipple 2 40, ent 3 00, Klba 3 20, Macksburg 

335, Dexter City 2 47, Caldwell 4 25, arriving 

Cambridge 630 p.m. Train No.5 leayes Valley 

5 protien at513p. m., arriving at Canal Dover 
m. 

Through coaches ontrains Nos.2 and 3 be- 
tween Marietta, Canton, Akron, Cleveland and 
Toledo. Close connections made at Marietta 
with C..W. & B., M.,C. & N., 4. & O., and Ohio 
Kiver Packets; at Cambridge with B. & O. +» Gast 
and west; at Newcomerstown with P.,C.& St.L.‘ 
east and West; at Canal Dover with C, L.& W 
andC. &P., agree and east; of, Valley Junction 





with W. & L. E. and Vallee * * S 
RIcaarps, 
A. T. Wicxorr, Gen. Pass. Agt 
Gen. Manager. 
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IRON TRADE REVIEW. 





663 





_—— 























VA, £0 6 AM... ...ccccccorccscvserecerersessenccsersecssesesssrsoonss 11% 
4 to 9-32 and .% to 7 in........ Seghcbdesepelchiedioeus 12 
3-6 in ° 14 
Flats, 
7 cts.Ib 
2 to 9-16 wide by 2 to 5% thick..............ssssseerseees 0 
swessemer and O, H. Steel, 
_ ots.th, 
WE RaIROPI icincdcicescssiccisetbooceeseseses base price. 0234 
Ti eee . 
Sp 
s a, 
r 03 
at 03 
Machinery Steel. 
ROUNDS AND SQUARES. 
per Ib ex 
lto3 P GR. ik.ccctainen tp bdelantnstesbs vanons <otiete nee 
3% to php pn IE ele BS Fe a AS ; 
i to 6 OT actidiocn atheiekeenenabngh vodubabinninealildweane 1.0 
BE G0 15-16 8°  ncsece ccvcvccccvcccccsesecscceccnece ensseeseed 0.2 
$4 to 11-16 “ 03 
TE ORR =" oon cucuncetanduasstinienciseibeibnenier Maen 0.4 
5. Sto ey rs dpacteneuenhibdetedibnddiniédchavoamibinianehes 7 
Machine entting, specified lengths, ab’e 24 in..0. 
Machine cutting, specified lengths, 12 to 24 in....0.4 


Machine cutting to specified lengths less than 
12 inches, according to contract, but not less than 
0.6 cents on each size extra. Sawing, one-half 
of the above extra for cutting. 


FLATS. cts. per fb ex. 


11 to 6 in., by 3-16 and 7-32 in. thick.......... ... 0: 
13 to 6 in., by % and 5-3? in, thick...... 

to 17-19 in., by 4 to 1 in. thick........ 

to 17-16in., by $-16 and 7-32 in. thic 
4 to 17-16 in., by % and 5-32 in. thick 
ss zt 







to 11-16 in., by 4 to % 


¥ to 3 in., by 1-16 and 3-32 in. thick............... 1.0 
a extra apply on Tire, Toe-Calk, Shoe 
and Flat Machinery St 

SFRING STEEL FLATS. cts. ex, 


1% to 4in. by No. 4 gauge to in. inclusive,base 
land 1%in. by No.1 gaugetodgauge “ ...0. 
1 to 3 in. by No. 5 gauge to7 gauge 
% to 3 in. by No. 8 gauge to 10 gauge 

to 3 in. by No. 11 gauge to 16 gauge 
: to 3 in, by No. 17 gauge to 20 gauge “f 


pwrwHoo 


to 28 in. by No. 10 gauge tol® gauge “ . 
to %in. by No.17 gauge to20 gauge “ ...5 
to in. by No. 21 gaugeto2¢gauge “ ...6. 
Bessemer and Open Hearth cut to length, 2¢ 
nch and over 1-10 cent per lb. extra, and under, 
y special contract. 












ROUND SPRING STEEL. ets. ex 

54 to 144 inches.. base 

44 to 9-16 inches.... 2 0.2 

RE Ai Pome I sidid ed sevvacecsvcessperseepa, apammncssecs ants 0.5 

Ry Po iains inns ecasechinncevsicycdeavsisuuishotinken 1.0 

Sd Oc c<succsshistsapmeciccsensescsevensensticdiinnasincoes 15 
English Tool Steel. 

TIE in nahh i ilanaaseguppmbinasiciess edseein 16¢ 

Cee Lee 

- a cacncin hac eciieeddaihanicensesciil 36¢ 


Burden Boiler Rivets. 

54, %, 11-16 and % inches diamete................. 
Bridge %, %, 11-16 and % inch diam ecceies 08 
Rolisand Oastings. 

Furnace floor and straightening plates.....134c 

Housings ana castings not otherwise specified 





Guide plates......ccs....seccccrceressorrreccessers 
Spindles and coupling boxel..........-..:-ssees0e 1%c 
Sand rolls and pinions, large Sise...........+..-...2 C 
Sand rolls and pinions, small size..............00« 
Pipe Milli GRBIB ..esccccascscssrenrssceescsenscoesecscend 










Rolling mill castings under 50}... 
Spur and bevel wheels, large.. 
Spur and bevel wheels, small 
Pulleys up to 30 inches.. 
Pulleys over 30 inches... 
Engine castings, light .. 
Engine castings, heavy............-..» 


SCRAP IRON AND OL 





No. 1 R. R. wrought scrap ................ 
No. 1 wrought scrap..... ....... 
No. 1 Machine cast scrap..... 
Stove plate (free from burntiron). 


















Grate DAPS.....100....ccccersererersvesecrenssesssecenes -- 1100 
Pipes and flues (Clean)..............::sscesseessesees 13 00 
Tank iron......... Sy ibdban soakiGuensasicns vnlnonvcentbenesgel 1250 
MR OCEE NNEY MAMINEL APU ..0ccsceccpoccesasvvonoonsaaheseecher 10 00 
UNE GION. -0cccovcuntanbitndssscekanel exidimesaanieaional 28 00 
RA TOO an ccicccensoin .cvwccoes tou seaceantel 10 or 
RUD CREED 005000 1-000c nnescescecenscnnpecesoneses cesses 16 00 
Wrought turning (free from cast) .............. 1500 
Wrought iron, oily drillings................. 14 00 
ECGs, ce RE 7 IE Sp 11 00 
Malleable 1900.....cccossseserce-sceercccsnecessenee sore 10 50 
Uncut wrought iron boilers............cvsess+ - 1000 
SERGE DOLLA DRRUOD vee ccarssercaciosssvcnesoneovenseseses 14 50 
Old iron T zails.... gross tons $27 00 
CO I I Ss cckcs scccatancouccbasbenbeuasesaceenene 23 00 
2 SAT TE TERS 20 00 
Old copper .... perih 7 
No. 1. H. red Bras 8 
Heavy yellow brass 6 
Light yellow Brass..... 6 
SS OS ree ae 3 
Tea a 8 
Heavy Lead adie 3% 
WROUCHT IRON PIPE. 
DISCOUNTS. 
Discount 
Per Ct. 
Wrought iron pipe: Butt black.......... X str 
bo AR ARE: 25s eS ee oer 52% 
Wrought iron pipe. Lap black........... X str 
str 


ASO eee eee eee eee eee eeeeaeneeeeseeseeeeeenereeteeseeees 


Wrought iron pipe: Eutt galy 


iT 























Malleable unions............ Yinivullbiithca’ vatipbanweine 65 
St eNime CURRIE ss seeianteeicadete pencoes 128 
Long screwr 0 
Gas pipe hooks : : 50 
Cast iron flanges, manifolds and expansion 
pipe hangers...... -ssecvse 65 
Hook. ring and expansion plates, ooii erg 
SSE RSS 225s Lecce aa 
ron : Globe, angle, check, cross, 
safety, butterfly, throttle, back pressure 
I —_ a wives og ef mga = 65410 
ron : Expansion joints gnd iron cocks, 
all iron 65410 
Iron body: Iron cocks with brass plugs...... 60d&10 
SRPRISE WOU WONG cic contsicassccenitniiosncsteiniens _svsece 
rass: Globe, angle, check, cross safety; 
and radiator valveb.............ccccccceccsssseesses 60&10 
Throttle and butterfly va'ves............. posteoes 51410 
Brass: Fin. globe valves, with finished 
TRG EINES cadois :onkccics cosnnabniicss v=. nderereineees 40&10 


Brass: Steam, service, meter and union 
meter cocks 











Brass: Expansion joints and steam bibbs.. 50&10 
Mississippi gauge COCKS................csceeseeeees 55 
Bingham BF <1. "37 ee puieleaeeneniiieed’ . extn 
Gas PFOVING PUMPS.........-....seereeseererseeererenee 50 
Oil cups. tubricators and air cocks.............. 60410 
Cocks for steam Zauges.............sssceseceeseeseees 60&10 
Cylinder cocks.. ae 5019 
Comp. gauge cocks....... exeuceseeseceseneneee so nabese 55410 
— gauges, steam whistles and whistle 
valves 





Galvanized wrought iron range boilers. to 
52 gallons : ° 
Galvanized wrought iron range boilers, 








Stands for sam™e.. 

Copper bath tubs 

IE si cctcesescccce 
Cast iron soil pipe, to6 in. inclusiv He 
Sy: ee fittings, to 6 in. inclu- 
ii do iieitias vis Usaha cases cbeh ckdebeloeensiebivs 

IG, BEE MI coiticiiisncs sccccescnchedsdevrsusmanas 70 

9 EN IE, cvs sccpnesensscnighoiteieicolenios 


Drive-well points.................. MG 50 
Ground key work: 
Rough and fin. plain, tray and bath bibbs 
6 - stops, shower stops, hy- > 554&10 
drant and ball cocks 
Compression: 
Rough and fin. plain, tray and bath bibbs.. 50410 
ce 65 stups; urinal, hopper, hy- 


eeeee eeeeee <-seeeeeeeeses 

























drant and ball cocks..... ..... soespevamesccannes 50£10 
Basin cocks, from No 1 to 13 inclusive...... 50410 
bie ** above No, 13, and double 
SOs aera 40&10 
Shampooing and sink COCKS.............cs0eseseees 40 £10 
Pantry COCKS...............cseee00 . 50210 
Sha:npooing sprinklers.............+« a . 50410 
Double bath cocks and chain stays............. 50&10 
Hose goods, plain ard water back coup- 
ings ...... ae &10 
Boiler couplings, ground face, Pz 
BOL... rccrerseccersscerees ere senenes eeeseccesens net, $1.25 10 
Boiler couplings plain face, per 
set.. net, $1.20 16 
Basin plugs and grates; bath, sink and 
wash tray plugs............ pevesonecesccceeees conesee 60&10 
Soldering nipples and unionsB................0000 65410 
ee RE eae 60410 
End ferrules; street washer screws, checks 
and guides............ ocsiersiigesitersnveasnetotetoneseatl 55410 
Hydrant and basin clamps, bydrant 
sockets... soos ‘a -55&10 
Pipe taps, reamers and dies......... - fae 
Plein pipe tongs and gas plyer: - 50 
Wrenches: Coe ........... eaehiiaasiee 50 & 5 
- Girard agricultural. 65 
nd **  standard...... --- 60 & 5 
” IRAE catntcias’ dpsdupecrdeciccess Seats 33% 
a ATIMStTONE......000..eeeceseeeseeeeeeees 2 & 5 
o MUMMIEICTIE RNID o<. .s'sin ce sounsuondoacacsl B&. 
” Mca ilebisctilscovseubibyantndvelssdedtebed 
sea BOuer’S....ccoseccocooesesseeeersssssessees 
Pip? tongs: Brown’s adjustable................ 
- Jarecki...... .. es eenerssceneeereeeseseeses 
5 ees <a 
<% — Brook’ S......cccccrcsoseecesccecsssssoneene 
OF aie ee Se ccanletnniass 0 etneccenneceeicstctewsc 
" SS RES RIA SER aeRO 
= eS A RR 


Bauer’s pipe and bolt. 
Machinists’ t ammers.. 
Corper ” aa 
Pipe cutters: Stanwood 























Eureka. ; 
rae Saunders. . 
= Berne... .ccoce..-.. i f 
Malleable oilers and hand lamps.. Spec’l 
EE RS RSL RS 60 
Armstrong s adjustable stocks and dies......25410 
Waste, at manufacturer’s prices. 
8 ge Ea ee Spec’! 
ONS RS, EEE aide ila aacaealll Spec’! 
Riley Bros. coment..........c.ce.s..secrsrereesscoes Spec’! 
Otley Bros. steam packing.................eceeeSPec’l 
Mineral wool........ Biot 2 DR ETRE Spec’! 
Lubricating CoOmpound..........--s.secserseerssees Spec’! 
Malleaple iron fittings, black and galv...... 25 
Wroucht iron couplings and nipples, black 
SRE MEET... <ccicacnnennsccsavenntamsevens 
Standard Wrought Iron, Steam, Gag and 
Water Pipe, 
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4 | 007 | 009 118} 112!) l4 005 
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3 058 | 064 217 | 754 8 0 20 
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44/100 | 125 -246 | 1249 8 045 
5 120 | 150 -259 | 1450 8 05 
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8 275 322 | 2818 8 100 
y 370 344 | 33 70 8 120 
10 475 .366 | 4006 s 1 25 
ll 5 75 375 | 45 02 8 150 
12 6 50 -375 | 4900 s 250 
13 775 .375 | 5400 S 
14 9 00 .375 | 58 00 s 
15 =—-110 00 .375 | 6240 | 8 























‘ Extra Strong, double above list. 


Dovble Extra Strong. double list of Extra 
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MOULDERS’ TEXT - BOOK : 


BEING PART II OF 


AMERICAN FOUNDRY? PRACTICE. 


Presenting best methods and origina. i les {+1 
btaining good, sound. clean castings, and 
giving detailed description for mak- 
ing moulds requiring skill) and 
experience. 

Alro containing a practical treatise uner the 
construction of cranes and cupolas.and e 
melting of iron and scrap steel in 

iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and found 
ergy od of the Suarienn, Sones ‘ot Mechen. 
cal Engineers and of the Civil ¥ P 
Club Of Cleveland Ohio. eneer# 


12mo,. Cloth, 1 2,50 


Fully illustrated and with complete index 
i)} be mailed, prepaid, on receipt 
of the price. 


On receipt of $3.00 we will send th 
hook and the [ron Traps Review for pans — 


Address 


CLEVELAND PRINTING AND PUB. CO. 





CLEVELAND, OH!0, 














Iron Clad Paint Co. :ercisipanes. 
aa a ge Sa 


And get the grpeine 
article, and save liability ot 
suit for usi an article 
made in violation of_ the 
atents issued tO Wm. 
Treen and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
abie, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil. 


Used Nearly all 
the Ra: ads. % 63 
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BRANCH HOUSES: 


Cleveland Co-Operative Stove Gompany. 


——MANUFACTURERS )F—— 


Stoves, Hollow Ware and Plumbers’ Sinks. 


PRINCIPAL HOUSE : 


26 to 36 SUPERIOR STREET, 
On the Viaduct, 


Chicago, II. 
Indianapolis. Ind. 
St. Louis, Mo. 


CLEVELAND, O. 


Des Moines, Ia. 
REPOSITORIES :| Minneapots Minn. 
Kansas City., Mo. 





Car 


Nos 9,11 &13 





Cleveland Foundry 
Castinageags 


For Machinery and Rolling Millr 


Wheels 


ul) sizes and kinds, with and without Axles. 
shilled Faced R.R. Frogs 
STREET RAILROAD TURNOD', 


Winter pa Bowler & Co 
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A. M. Auuyn, Sec. 
—THE— 


Ther & Wi 


WHOLESALE 


N. D. Fisuer. Prest. & Gen Mer. KE. L Fisuer, Vice Prest. & Treas. 





47 CENTRAL WAY, 


Cleveland, O. 


Finel Hardeaee i inishing Lumber a Specialty. 


PLAIN OAK, QUARTARE D OAK ASH. CHERRY, WALNUT, YELLOW POPLAR HICKORY 
) BIRCH, ROCK MAPLE BIRD’S EYE MAF g, WHITE MAPLE, 
EECH, ELM, :OUTHERN PI 


iene pes Oar Timber Cut to Senay, 42 





F E. gaehactrgts Ee" P. Crowell, Sec’y 


Cleveland Foundry 60., 


CLEVELAND, O., 


Manufacturers of 


Ligh Gray Lon Casting, 


Japaning, Electro-Plating in 
ickel, Bronze and Copper. 


Hardware Specialties made on Contract. 


We solicit corespondence and samples for 
estimate. 
OFFICE AND WORKS ON 


&@-Take Woodland cars to Carr St. 42ly 





CLEVELAND WHEEL & FOUNDRY WORKS. 
MAHER & BRAYTON, Proprietors, 


\ Manufacturers of 

» Car, Engine, Truck and 
\ Tender Wheels. 

> 7AILROAD, ROLLING MILL 
and Machinery Castings. 


ind Street Railroad Wheels 
and Turnouts. 


Chilled-Paced Railroad Frogs. 


Oftice: 20 Carter Street, 
Yorks: Cor. Carter and Collins Streets. 
Cleveland Ohio. 32 


Ca PRESLEY #0, omen, 24 So. Water st. 


3} CLEVELAND. O. 


Tools, Supplies and Machinery. 


ACENCIES: 
= STERLING 2MERY WHEEL CO., 
= Emery and Corundum Wheels. 


BICKFORD BRILL CO., 
UPRICHT DRILL PRESSES. 


CHAMPION BLOWER & FORGE CO., 








I. B. WILLIAMS &SONS, 
Qak Tanned Leather Belting, R. H. Lace. 








EMERY WHEEL 
Surfacing Machine. 


Base of machine has sufficient flare to give 
solid floor foundation. “ : 

Table is so supported that it cannot spring 
under heavy weights. Solid emery wheels 
or wood covered wheels can be used. and 
table is easily adjusted to wearing away of 
wheel. Machine is well proportioned and 
thoroughly built. Write for circular. 


Springfield Glue & Emery Wheel Co. 


SPRINGFIELD, MASS. 


Blowers, Exhausters, Forges, &c. | 








Cambridge Rooiing Co.. 


Menufacturers of 


“| CROWL’S PATENT STANDING SEAM, 
| Plain Rolled, Corrugated and Crimped Edge, 


Roofing, Siding and Polling, Made of Steel and Charcoal Iron, awarded 
id First Medal by the New Orleans Exposition. 











McMYLER MANUFACTURING CO., 
180 Columbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


MeMYLER PATENT 
Revolving Steam Derrick, 


SEATON RIVET 2 E BOLT HEADER. 


SULe MNFRS. Also General Hoisting and Conveiten Machinerv, Coa! and 
ee 80 UMBUS, ST Ore Buckets and Dump Cars. 











GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
| tron Roofing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO. 
8@ Send for circulars and price list No, 


FREY’ Sty BRICK “ql XX.-2=: MACHINE 
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from{to20inches I3styles CLAY CRUSHERS : — 
Machines with or without Crushers. 6 different Brickmachines. = 


Beni EREY, SHECKLER & HOOVER, Bucyrus, On10 


THE TNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


Aetna Medium and =e Speed Engines. 


300 to 1000 Horse Power. Latest Design. 


For Rolling Mills, Furnaces, Pipe 
Works, Grist and Saw Mills, Ete. Also 
Manufacturers 0} 


Upright Engines from 10 to 160 H. P. 


Rolling Mill and Special Machinery, 
Light and Heavy Castings, and 
M. V. SMITH’S 
Cas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Ohio. 






















CAMBRIDGE - OHIO 
ace ete: ‘Dousie PRESS: J 
Cc.0.SWORD. ~ Tach)! E, 
Brie! ex |F J ee 
y AUG.24.'84 CINCINNATY, O. 











.¥ Ofrice & WORKS, 
«rBessemer five 
W125 Euvctip AVE, Room4, 


Glevelara, L. 


fMPROVED Brick fitacnine: . 


~ (LAY (RUSHERS, (G@RRIERS. -UPPLI 
ARD ES: 
ARROWS & Briony rum 4 
flake & Truck. 















Manufacturers of the 


’ Hera” ° Vertical wana <s 






















REMOVABLE WATER CYLINDERS. 
dend for descript've circulars, 
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The Armstrong Purifier, 


WITH 


Exhaust Heater Combined, 


Puriflesi: the teed water by 
means of! the live steam, and 
‘eats the water up to the boiling 
soint by means oti: exhaust 
team, 

A full description of_this heater, together 


with a valuable treatise on steam boilers, sent 
to any address, free of charge. Address, 


W. C. ARMSTRONG & CO., 


18ly SPRINGFIELD, O. 





04-lv 





WORSWICK MFG. 
Br oF MALLEABLE AND CAST IRON FITTINGS, 


manufeoeers o¢ 1 ne Worswick Patent Radiators. 
AGENTS FOR IRON PIPE AND BOILER TUBES. 


Corner Water and St. Olair Streets, 


Sandusky Metal Works. 


FRED KRANZ, Proprietor. 
Manufacturer of 


IRON LIME KILNS, 


Copper, Sheet Steel and Pa dg Iron Work for 


Brewers and Dis 


PLUMBING, GAS AND STEAM FITTING. 
STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731 Water St.. 
SANDUSKY. Ohio, 





oo. Over 25,000 


IN USE. 










Sizzs: 





42 CLEVELAND, O 


OTTO CAS ENCINE WORKS 


Schleicher, Schumm & Co., 
Horizontal OTTO Gas 


{Fp Philadelphia. 
Chicago. 


Ver eT OTTO Gas Engines 
{te Y  ssrmand “OTTO Gas Engines. 


eae OTTO Gas Engine Dynamos, 


Combined OTTO Gas Engine 


1, 2, 4, 7, 10, 15, 25 and 50 horse-power. 











SEBASTIAN, 
@AY & COMPANY'S 


Improved 
Screw Cutting 
foot or Power — 


e aot Lathes, Drill 


rr ists’ Tools 
and At ne ny on ap- 
plication. Lathes on Trial. 


164 W. Second St., 
CINCINNATI, O. 








This machine is now in the bands of 5,000 deal- 
ers, and in use in more than 75.000 Honseholds. 
We guarantee satisfaction with each machine. 

“Tt wees wtth Tooke and satisfactory sale 


everywhere margin in it for dealers. 
Write for catalogue aed terms to 


The Horton Mfg. Co., - Ft. Wayne, Ind. 





SHEPARD § NEw $60 
Screw Corrine 
FOOT LATHE, 
Post and Power Lathes, 

Presses. 


Lathe, $1.25. 


Saw Attachments,Man- 
drels, Chucks, Twist 
a Drills, Dogs, Calipers, 
2" etc. Lathes on trial. 
Lathes on payment. 
Send tor catalogue of Outfits for Amateurs or 
Artisans. Address 4H. L. SHEPARD. Agt.. 
124 Kast Second St., Cincinnati, O. 








E. E. GARVIN & CO., 
139-143 Centre Street, N. Y. 
Manufacturers of 


MACHINISTS’ TOOLS. 


Planers, 


Lathes, 


Millin 
Sarbinee, 
Drills. 








Cutters, 
Grinders. 





Machines, With or without Screw Teed. 


Drill " roll- 


W. BINCHAM & CoO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jessop & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleable and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn. 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 
Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, 





ETC., ETC. 





@. W. STOCKLY. President. J.J. TRACY, Vice-President. 
J. POTTER, Treasurer. N. 8. POSSONS, Supt. 
8. M. HAMILL, Jr., Asst. Secretary. 


W. F. SWIFT, Secretary, 
W.J.POSSONS, Asst. Supt. 





——_—- Ta=E — 


Brush HlectricCo., 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S.A. 
AGENCIES EVERYWHERE. 98 





aes "Turret and Speed 




















LATHES rire 
And Brass Finishers’ S LP 
TOOLS. ai! 
° Ss > 
CACE MACHINE WORKS, =i 
Waterford, New York. wm 2° 
eee, + TO 15,000 Lbs. WEIGHT, 
TGEL = caierae eevee 
CASTINGS errmeee 
CHESTER STEEL CASTING CO., 
weters ba. } 407 Library St Puiladelpbla,Pa 





AUTOMATIC 


Vertical Engines, 
Especially designed for 
Small Electric Light Plants. 
Perfect Regulation. 


5 to 20 Horse Power. 
Send for Specifications and Prices. 


LLOYD & GRIFFITH, 
Erie, Pa., U. S. A. 
Mention this paper. 13ly 


PENCERIAN 
TEEL PENS 











NEW OTTO RUBBER TIRE 


BICYCLES. 





NO STRONGER BICYCLE MADE. 
GUMP & CU , Dayton, O. 

50 inch, acer price 7. rey our price 7. 2. 
48 “é ay oo ty ir 4 
* a oe ee 45 .00, iT « a 2. 


40.00, 
Order in ane 250 secon aieae Wheels. 
Re ng and Nickeling. Bicycles and Guns 
taken in trade. 





Champion Rubber Bucket 


CHAIN PUMP. 


Manuf ured §.8.Crawiord 


NORWALE, OHIO. 


Chain ipe Bu 

cela en re yea fo 
Seen, eee geedalie 
ducements to parties . 
car lots. 


WEBER & LIND SIGN WORKS. 
Artistic Signs. 
Cor. Ontario & Huron a 


CLEVELAND, O. 


Show Cards; Silk Banners, Bunting, a Wood 
Streamers: Pictare Painting; Qarvod Carved 








‘ 








MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240 CLEVELAND. O. 





Patents. 
H. T. FISHER, 
SOLICITOR AND COUNSELOR, 


Spa ee 


34 Building, CLEVELAND. 0 

































































_ Agents Wanted. Correspondence Solicited. 


' Manufacturers of BOILERS, TANKS and STILLS of all Descriptions. 


_ — 


_ Corpespbndence solicited. 


IRON TRADE REVIEW. 








THE AMERICAN 
Manufacturing, Mining & Milling hy 


MANUFACTURERS OF ALL KINDS OF GOLD AND SILVER 


| 


Mining Machinery 


SPECIALTIES.—The. Linn. DoubleJaw Rock Breaker and_ Ore 
Crusher ; The Standard Pulverizer (for wet. pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulverizing) Howland’s Rapid. Amalgamator ; 
Secor’s Improved Amalgamating Pan (for treatment. of refractory ores); 
Howland’s Improved Disintegrating and Concentrating Riffles. 


Catalogues Sent on Application. 





J, Surrn. F. W. Sirsa 


SMITH & TEACHOUT, 


H. E. Treacnovr. 


REPAIR G PROMPTLY EXECUTED. PLATE AND tHEET IRON WORK. ALSO 
j FL TAKEN OUT, PIECED AND RESET. NEW FLUES ON HAND. 


644 and 646 Broadway. Telephone 1121. [91-ly] CLEVELAND, O 





NILES BOILER WORKS, 


MANUFACLURERS 


STEAM BOILERS, 


Blast Furnaces, Tanks, Stacks, Stills, Agitators, Car Tanks, etc. 
REEVES BROS., Props., 


82ly NILKS, Trumbull Co., O 









MT. VERNON IRON WORKS, 
Oldest and Largest Worksin the Country. . 


c.&c. pore Co., Prop’s, 
Manufacture 


Corliss Automatic Cut-off Engines. 


50 to 450 Horse Power. 
Slide Valve Stationary Engines 





All Sizes, Exits | Heavy, with Girder, 
x Frame. 


PORTABLE ENGINES, Center anc 
Side Crank, 6 to 40 H. P 
TRACTION ENG ENGINES 8 to 18 H. P. 
W MILLS. | tra, Heavy, Standars 


ng Bleck: 


! 


and Late AE Mento 





SS = a 3 and Pony, wi 
—— a — = 


ubujar, Locomotive and Fiue Boilers. 
Address C. & G. COOPER & CO., Mt. Vernon, 0 
Pratt. Agent , 8944 St. Clair St. Cleveland. 0. 


Send for Prices and Descriptive © beatings. 115) 





The. HOPPES Feed-Water. PURIFIER. 


Sold on Trial. 


Clean Boilers Guaranteed. 


‘ SEND FOR 


DESCRIPTIVE § 


CIRCULAR 





Hard Sheet Steel Troughs easily cleaned. 
HOPPES MANUFACTURING CO., - - Springfield, Ohio. 


shapers, Engine Lathes - Drills. 





“TI peed 419s 
Ivop Yowg Youl-gz 














The STANDARD ate wR 


CLEVELAND, OHIO, 
Manufacturers of 
INCREASE TWIST DRILLS, &c., 
TAPER SHANK DRILLS , 
. Straight Shank Drilis, 
Machine Bit Drilis, 
Screw Driver Bits, 
Bit Stock, 















Sockets, 

Hand and 

Shell Ream ers, 

Standard Cauges, 

Milline Cutters and oon Special 

Toois, Morse Taper Reamers. 
—— Standard Patent —— 


- Twist Drill Grinding Machine. 
New York.Office, 33 Chambers Street. 








William Tod & ‘Co., Youngstown, 0., 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 









Hydraulic Cranes and Accumulators. 
#@ Heavy special machinery generally. . Send for illustrated catalogue. - 





—NATIONAL—— 


SAFE & LOCK 60., 


BRAINARD BLOCK, 
North Side Public Square, - Telephone 399. 
CLEVELAND, O 
——-MANUFACTURERS OF —— 


Fire & Burglar Proof Safes, 
aut wee Ee. PARTY DEPOSIT 
XES, TIM — 


NATION LOOKS. 
WORKS, 
C.& P. R.R., bet. Garden & Quincy Sts. 


C.J. McNUTT. Ashtabula, 0. 


MANUFACTURER OF 


BEVEL JIG MILLS 


For Ship © Builders. 


The Best ond Cheapest Mill on the 
Market. 








No ship yard should be without this 
Machine. 





SEND FUR PRICE LIST & OIRCULAR. 


. The Lane & Bodley Co. 


Manufacturers of 


AUTOMATIC CUTOFF ENGINES. 


, trom heavy patterns ‘and of unex- 
celled workmansbip. 


STEE. BOILERS, 
- Feed Water Heaters, 
SHAFTING, PULLEYS, GEARING 


THF LANF 4 BODLEY Maes 
Nos. 1 to 25 John Stree 
CINCINNATI, o 

















LODCE, DAVIS & CO., 
CINCINNATI, OHIO, 

@ 2” and 2” Bo Back Drills. 

mea Dail and Geared and Power 

























